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FOREWORD 

This publication prescribes standardized methods for use in designing instrument flight procedures. 
It is to be used by all personnel charged with the responsibility for the preparation, approval, and 
promulgation of terminal instrument procedures. Compliance with criteria contained herein is not a 
substitute for sound judgment and common sense. These criteria do not relieve procedures 
specialists and supervisory personnel from exercising initiative or taking appropriate action in 
recognizing both the capabilities and limitations of aircraft and navigational aid performance. These 
criteria are predicated on normal aircraft operations for considering obstacle clearance 
requirements. 

The FAA recognizes that the increase in air traffic volume and technical improvements to air 
navigation systems require continuing emphasis on updating flight procedures standards. 

This emphasis will be directed toward reassessment of three basic factors which contribute to 
overall system accuracy; e.g., ground element, airborne element, and flight technical (pilotage) 
element. 

Analysis of individual ground system performance, using flight check information in the immediate 
vicinity of the facility used will be pursued in the development of standard values for assessing the 
dimensions of obstacle clearance areas. 

Additionally, recognition will be given to airborne receiver performance to assure that credit is given 
to accepted improvements made in the state of the art. Concurrently, a review of airborne receiver 
performance is being conducted to determine whether existing standards need to be changed. 

Pilotage error standards will be investigated to determine whether recent technological and 
operational advances indicate a change to the present standards is required. 

Our overall objective is to assure that credit is allowed for improvements made in the ground and 
airborne environment and to assure that maximum safe use of airspace is realized. 

With this in mind, an annual review of this publication by the signatory agencies, in coordination 
* with other interested parties, will be conducted at the call of the FAA, Office of Flight Operations. + 

More frequent reviews shall be conducted if required by a signatory agency. The FAA will provide 
approved changes to this publication by means of revision notices as required. 

Recommendations concerning changes or additions should be provided to one of the following 
approving authorities as appropriate: 

* OFFICE OF FLIGHT OPERATIONS, FAA, Washington, D.C. 20591 (Civil Procedures) * 

DIRECTOR, U.S. Army Air Traffic Control Activity, Aeronautical Services Office (USAATCA- 
ASO), Cameron Station, Alexandria, Va. 22314 

* CHIEF OF NAVAL OPERATIONS, 0P-554, Washington, D.C. 20350 # 

HEADQUARTERS, U.S. Air Force XOORF, Washington, D.C. 29330 
COMMANDANT, (GaSR-2/73) U.S. Coast Guard, Washington, D.C. 20590 

These criteria have been officially adopted by the Federal Aviation Administration, the United 
States Army, the United States Navy, the United States Air Force, and the United States Coast 
Guard. They are applicable at any location where the United States exercises jurisdiction over flight 
procedures in terminal areas. In addition, these criteria may be utilized for the development of 
special instrument approach procedures for use by U.S. military and air carriers at foreign airports. 
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U.S. Army: 

In accordance with DMA Catalog of Maps, Charts, and Related Products 
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Superintendent of Documents 
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SECTION 1. SCOPE 

2DISI’RIBUTION. lhis&isdistriito 
s&xtd Fti Aviatia~ Administratioo (FAA) 
rddruseu. Fa di&iion within the Dqxhmt of 
Dcfense,secpfqesvaadvi. 

3. CANCELLATION. Grda 8260.34, Glide Skqm 
Thubold Crowing Hei@ Roqrrirements dati 
10/26/83. i.9 ctmdai. This change also incnr- 
pmates the criteria mtained in VN Supplanents 
2 and 3 to Order 8260.3; therefore, VN SUP 2, 
dated 10/8/92, and VN SUP 3, dated l/11/93, 

arecaaceled 

5. TYPESOFPROCEDURES Critiarcpmickd 
fa the follow@ types of autbcrhd illstnimQt 

procad\lr#: 

8. Preckh Approach 

(1) StraIgbtIa Adescentinanapprovcd~ 
cedure WbSe the lwigath hcility al$Mm=t is 
wmallyoatherunwayccnterliwandglideslope(Gs) 
infofmatial is providbd Faexampk,Preciaion 
Approach~O,~~~syS~ 
(IIS) and Micnnva~ Landing system (A4.u) 
pmceduu are prccisioa apprwhs. 

b. Nonprecidom Approach 

z;diitt gradient pamita l ulbaivtion of 
_ minim=. 

(2) Cldbag Adescattocircliqminimum 
fianwbichacircktoland nwwwisp&rma&am 
approa&lncedwcwhi&dounotmectaitaiafff 
authiziq straight-in landing minimums. 

c DeputumPradwr Plucdm designed to 
provideobstaukckarance duringinstnlmentdepartlrres. 

(. WORD MEANINcs. word me??&gs ullsalia 
this manual: 

rs=ll mesas that 8pplkatlo~ of the aituia ir 

dtay. 

h !hlumcanstbatJhpplkatlonoftheaitehais 

c. Maymeansthatapplkatkaoftheaiteziais 
optional. 

7.-l 19. RESERVED. 

SECIION 2 ELIGIBILITY, APPROVAL, AND 
RETENTION 

120. ELIGIBILITY. 

L MllltuyAlrpartr ~atmihyairporh 
sMlbeestablishcdasnquiredbytbeuxmwder\mda 
tbtdhc4iwsoftbcappqxiatemilitafyscrvice. I 

h clvilAIrpert& Instlumcnt~shallbc 
provided at civil airpats open to the aviation public 
wbcawua nasonabk riced is shown No minimum 
llumba of potential ilMnmx&~isspecitid; 
bow, the nqxxhsiMe FAA off& must dc&mine 
thatapublicpmcedvewillbebcneficialtormrrtbana 
single user a intered Private pmcdxcs, fa the 
exclusiveusecfasingleintfxu&maybeprovidedona 
reimbursabkbasisrmderTitk14oftkCodeofFahl 
Rqghtions (14 CFR) pcut 171 where applicable. iftbq 
&mtundulywf.lictwiththepublicuseofairspSe. 
Rwonablenecdisdeemaitocxistwhenthe~t 
flightpmoedunwillbeusedby: 

(1) A certifkdcd 8ir urrkr, air taxi, a 
-opnta,a 
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122 APPROVAL Wbcnamilitaryru@ma~ta 
reasoaablecivilneedksbeencstablhkd+rquestfa 
&ninstrumatrppraarh~(IAp)~~ 
mslnlm&departure~flxmsirpoltshllk 
qp-oved iftk fdlowiog mini.mumr-aremd: 

a. Mrpt Tk8irporthndingsurfhesmustk 
adequatctoacuxn~&tkahaftwhi&wnk 

-errpectbd~-~pra;odrpe~ Apcropnote 
runway e md runway holdin pith 
mukingsaodsigns,shallkutablishedardinplace. 
See AC 150/5340-l, Marldng of Pati Areas a~ 
Aipxts, a rppropriste military directives as applicabk. 
Rlmwaylightingis~forapprovalofnigbt 
ins~opaatiau. ExcFTrIoNI DoNoTdq 
takaBanddephre~~ni&tdue~to 
tbcabsenceofrunw8ycdgclights.Tbea&tmust 
have kel found acceptable for irWnmK& flight rula 
(lFR)qxxath8asrruultofmaixpataiIqxe 
annlysiscxndu&dppJuanttoFAAHaodbodr7~.2, 
Pfoccd- far I-hxniq Ahpace Mattaa, andh 
appqniatc militq directives, u applicabk. Only 
circling minimunaskllkrpprovedtoairpatswka-c 
tbc runways arc not clearly dcfinai. 

b. NavigationFacillty. Allelectronicandvisuol 
xnvigatiaa hcilitiu used must -WF-flight 
impecticln 

. 

c Obrtack l%rIdng and Lightiry Obatacks 
whicllpcWxate14cFRpnftr7imaginaryslrrfacesare 
obstrhiauand,tkaefixc,shouldkmarctbdatxl 
lighta&insohruia -bly possible ur.h FM 
AclvixqCiru1larAC70/1460.1.-oaMarking 
andLighting. l%oscpa@xatingtk14CFRp6ut77 124.-12x RESERVED. 

f-P1 
Par 120 
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slccmoNt REsPoNsIBILITYAND 

13L JuRIsDIcrI~ Tk UDitcd states Amy. 
Navy, Air Face, rod Coed Gud coaunaoding 
Ofhzs,aFMRegiooalDira%mhvingjrPisdictioa 
ovu8irptaucrcqms~h&faini&hgactimllnda 
tbeaeaittzhbcstdS8harcviae’IERPSwbear 
-bkmedisLLntiA~awhae: 

132-139. RESERVED. 

sEcrIoN4 ESTABLISHMENT 

SECTION 5. COORDINATION 

lS0. COORDINATION. It is rmxwary toouxdiMte 

chap1 
Par 130 
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l!n-159. RESERVED. 

SECXXON 6. IDENTIFICATION OF 
PROCEDURES w 

L. Non-RNAV. ILS runw8y (Rwy) 18R, localizu 

(coc)b=k-o Rwy 7, T8ctic-d Air 
Nw@tio~I Aid flACAN) Rwy 36. 1ocdix type 
dire&d d (LDA) Rwy 4, nondirdon81 dia 
bauxm (NDB) Rwy 21, VHF an&&c&d die 
range (VOR) Rwy IS. VORMhancc mcasuiq 
equipmmt(DhiQRwy6.ILSaTACANRwy9,etc. 
Asksh(/)shdlindicntctbatmcrctban~typcd 
a&matmllstbeusalbcxawtbcfid8ppfo8c& 
e.g. VOR/Dh@ etc. CIh: duignatioa DMIXUDAR 
Olltbt@ikViWOf8~irdicPterA~ 
IuDARh8vd8bktoidentifLtk~ixDME 
amndbcud. Inthiscrse,DMEisNOTpartofthc 
pcocdurenaas). Wbmprwahsueoomb~tbe 
wd‘a’shdixkatccitktjpofquipmadmsybc 
waitocwutctfrehdappmc&c.~,IL.SaTACA?4, 
ILS a GLIB, VOR5%4E a TACAN, etc. When 
muhipk rpproocba using the sme fhd 8pprwd 
guidance 8re dcvhped to the same lunw8y, 8il 

-approacbes~~fintptocedure 
dedqxd far &8t rrnwryhvvigatio0al lid ccmbin8h 
hll be iddfial with 8 pooouncarbk Mmc. 
Examples ut: BAY JLSJDME RWY 28L, GLACIER 
LDA/DMERwYa 

b. RNAV. voR/DME RNAV Rwy 20, FM!3 
RNAV Rwy 26. 

c CPS GpSpcccedures8rcidentitiedbytkterm 
GPS only; e.g., GPS Rwy IS. 

162. CIRCLING PROCEDUFtE IDENTIFICA- 
TlOK wbal8pweduredocanotmectaitui8fa 
straight-in landing minimlana 8utbaizat.i~ it sh8ll be 
idcdaibytbttyptofnr~d(NAVAID) 
whi~pfwidatiMlrpprosobgui~Mdm 
rlpbabeticrrle Tkfirstpoadunfofmuktaishall 
beuthcmu15s”A”~thoughtbaemrybcno 

- 
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-ON 7. PUBLICATION 

17L ISWANCL Tbefdtawingucdc9igMtedu 
ypms~hk o&u fa the rekase of qpmd 
lIstmmdprocadrntsfacadlagency. 

opartioal @No)Jhl Flight ribmi3tial cllwp. I 

c CiviL AdmhidnW,FAA 

173.499. RESERVED. 

chap1 
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CHAPTER 2. GENERAL CRITERIA 

I 

200. SCOPE This chapter containa ody that infor- 
m&xl common to IllI type!3 of TERPS. cliteria which 
do not have general rpplicdoa are located in the 
individual chapten cxmxtnai wilh the specific tjpu of 
facilities. 

201.-209. RESERVED. 

SECI’ION 1. COMMON INFORMATION 

210. UN-ITS OF MEASUREMENT. Unita of 
m-t shall be expressed as set forth below: 

L Burlngs, c-, andRadIals Beahpand 
uxrsesshallbc~indegrrcsmagnetic. Radialr 
shall ah be expressed in degrees magnetic. and shall 
fbrthex be identified as radials by prefixing the lem ‘R 
to the magnetic bearing FROM the facility. Fa 
example, RX)27 or Ra 10. 

b. Altitudes. The unit of measure foe altitude in this 
publication is fett Published heights below the 
transition level (18,000 feet) shall be expnmcd in fact 
aboe mean sea level (MSL); e.g. 17,900 feet 
Published heights at and abow the b-an&km le~l 
(18.000 feet) shall be expressed as llight levels (FL); 
e.g_, FL 180, FL 190, etc. Ref- Title 14 of th: 
Code ofFederal Regulations (14 CFR) part 91.81. FAA 
Order 7 110.6S. Air Traffic Control, paragraph 85. 

c Dttaneer. Develop all distano*r in nautical mila 
QJM) (6076.11548 feet or 1852 meta-s pa NM) and 
h- thereof, except where feet are quired Use 
the following formUas for feet and meter conversions: 

When applied to visibiities. dktancu shall bt 
expressed in statute miles (5280 feet per SM) and the 
appropriate ktions there& Expression of visibility 
valucsinNMiapelmittedino- aceaswhezeit 
coincides with the host nation pmctice. Runway visual 
range (RVR) shall be expressed in feet 

d. Speeds. Ahxafispceds shallbe expressedin 
knots initiated airspeed (KIAS). 

c Determination of Corrrctncsr of Dlstancc and 
Bearing Information Thcappmviqagencyistk 
authority for correctness of distance and bearing 
informaticq except that within tk United States, its 
teniturk, and possessions, the National oceanic and 
Atmospheric Administntion is the authority fa 
measurements between all civil navigation aids and 

chap 2 
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betwaar those 6cilitiu iMapofatal u put of the 
National Aiqux System (NAS). 

211. POSITIVE COURSE GUIDANCE (PCC). 
PCG shall be provided for f& routes. initial (exoept 
u pnkckd fa in paragrspb 233b). intamazliatc, and 
6Mlqroachsegmenta. nese@nentsofrprocedum 
wbe&PCGirprovidcdshouldbewithintbesa+x 
volume of the 6&y(k) ustd, except wheze Expandsd 
Se&a Volum (EW) has been authorized PC0 may 
bepfovi&dbymtama-eofthenavigaticmsystemsfa 
whkhaiteIiah&sbeenpublishedhereie 

212 APPROACH CATEGORIES (CAT). Akcraft 
performaDcediff~hawanef%ctoatbeairspace 
andvisl&ilitynecdedtoperfixmceXtainmaneu~. 
Because of these diff-, aira& manufactunz/ 
opeaatia.Ml directives assign an alphabetical category to 
each airaaft so that tbe appropriate obstacle clearaoce 
areasMdlandinganddeparWeminimumscanbe 
establkbal in acco&m~ withtJlec&eJiainthis 
memlal. nealtegaieaWedandreferencedthroughout 
this dual UIC: CAT A. B. C. D, an&x E. AtaaA 
categoriu are de&d in 14 CFR palt 97. 

213. APPROACH CATEGORY APPLICATION 
lbeapproachategoryopemtingcharacksticsshallk 
uaedtodeWminetlnningmdiiminimWnsandobsta& 
clearanceareasforcinlingandmissedappmach. 

214. PROCEDURE CONSTRUfXION. An IAP 
may have f&u separate segments. They are the initi4 
theinkrmedia~the~l,andthemissedapproach 
segments. Inadditioqlulareaforcirclingtheairport 
under visual conditions shall be considered. An 
approa& oegmcat tqins and cods at the plotted 
positionofthe~howeva.~somecircumstancu 
c4atainsegmmtsmaybegillatspeci6edpointswbaeno 
tixesareavailabk. Tbekeaarenamedtocoincidewith 
t&e usociati xgma& Fa example, the iotamediate 
segmentbeginsatthei&fmediate6x(JF)andendsat 
theliMlapplWh6x(FAF). nleorde?inwhichthis 
cbaptcrdiscWxatksegmentsiatbesaux&ill 
which the pilct would fly than in a azmplekd 
pmcedWqthatiafkomaninitial,thlwghan 
inkmediaktorfklrpproa& InWnsbMmg 
pocedure, &e FAC should be identikl f%st bka~? 
istheleaatfkxiileandmoatczitiadofallthefbC. 
Whentbe~approechhasbeea&amin4theothcr 
segments should be blended with it to produce an 

&lY meneuveaing pattern which is responsiw to the 
local tntflic flow. Consideration shall also be givuI to 
any accompanying coutrolled airspace requirements in 

Page 7 
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order to ccmavc airspace to the extent it is feasible. See 
figure 1. 

. 

p 

1 
-+b- 
i 
i 
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215. CONTROLLING OBSTACLE(S). lbe cul- 
trolling obstacle in the linal appnxcb segment shall be 
idedid in procad= rubmiaed fix publicfltioa. 

216.-219. RESERVED. 

SECI’ION 2 EN ROUTE OPERATIONS 

220. FEEDER ROUTES When the IAF is part oft& 
enfoutestructtm,tberemaybenoneedtodesigmte 
additionalroutuforaillxafttnproceedtotlxIAF. In 
some urea, however, it is necessary to designate fada 
ro&sfkxntbemmuteotnJctufetotberAF. onlythose 
fecda routes which provide an OperatioWl advantage 
&alI be estabhhcd and published These should 
coincide with t&e local air txaffic !low. Tlx length of the 
feeder route shall not exceed the opfxational service 
volume of the hcilities which provide natigatioml 

guidance, mless additional fkqmcy pmtectioa is 
provided. En mute airway obstacle clearmx aikaia 
shall apply to f& routes. The minimum altitude 
established on f& routu shall not be less than the 
altitude established at the IAF. 

L Constmcth of a feeder route connecting to a 
course reversal segment The am considered fa 
obstacle evaluation is oriented along the feeder route at a 
width appropriate to the type of route (VOR or NDB). 
ThearwtcmhatesatthecuufsenxrsalGx,amiis 
&hedbyal.inepqmdkulartothefeedercourse 
throughthecomenvmalfk. 

b. The angle of htemction between the feeder 
route oourse and the next straight segment (feeder/ 
in&I) course shall not exceed 1200. 

c Descent Gradient The OPTMUM descent 
gradient in the feeder route is 250 feet pa mile. Where 
a higher descent gradient is nccessaq, the h4KUMUM 
permissible gradient is 500 feet per mile. The 
OFIIMUM descent gradient for high altitude pene- 
trations is 800 feet per mile. where a higher descent 
gradient is necessary, the MAXJMUM permissible is 
I*ooOfcetperLnile. 

221. m SAFE/SECTOR ALmES 
(MSA& A minimum safe altitude provides at least 
l,ooo fM of obstacle ckaramx for nncrgency =. 
within a specihd distance &orn the RNAV WP/primuy 
tmfigation facility upon which a procedure is predicated. 
Minimum altitude3 an identified as minimum safe 
althdu ot emergenq safe ahhdes, and are rounded to 
the next high loo-foot immIleIlt_ 

L MSA. Establish an MSA for all procedures within 
a 25-mile radius of the WP/facility, including the m 4 

chap 2 
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mileE~~~outa~. wbmtbediat8nce 
thnthetkcilitybtbeaiqxntcxce&25milea,cxtaxi 
tbomdiu8toinchade?bcairpor&iandingslPfscauptoa 
ma%imum distance of30 miles. see figure 2-1. Wbal 
the pl%adure does wt Use an omIlidiKctioaa1 Gh.l.ity; 
e.g., Lot BC with a ~JC far the FAF, use the ~ximary 
omnidinxticcLalf&ciIityintbeafea. Ifnecusaryt0offa 
relief h-an obstacleq establish se&z divisicms, ot a 
commoa safe altitude (no sectors) for the entire area 
afo&tbefhiIity. SectalsbaUnotbekaatlMn9o*in 
spread. ktcraltitudes&ouldberaiscdandcunbii 
with adjmt higbu sectors when the althde diflhbce 
Qesnotexceed3OOfkt Aseotoraltitudesballalso 
provide 1,000 feet of obstacle clearance in any adjacent 
sackxwithin4miIaoftbesectorboundqline. For 
area navigation (RNAV) procedures establish a common 
safe altitude within the specitibd radius of tbe runway 
waypoint (RWY WP) for straight-in approacbcs; or the 
airpcxt waypoint (APT WP) for circling jxwx&es; fa 
GPSa~lhmtheWPusedf~tkMSAcenter 
(see dgurc 2-2). 

Figure 2-l. Non-RNAV MSA. Par 22L 

FigWe 2-2 RNAV MSA. P8r 22L 
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h Emerg- Safe Altituda (ESAb ESA’r ut 
lxnually&~lopadoatytxmilitarypoc4Qres,md~ 
tbc optioa of the approving autbaity. Establish ESA’s 
within a loo-mile radius of the navigati0a fMity 0c WP 
lIXd8SthCESACdIX,With~COWbC0 altitude far tbc 

entire area. When E.SA’r are located in designated 
m0untainous areas, provide at least 2,ooO feet of 
obstacle clczuana. 

222329. RESERVED. 

SECTION 3. INITIAL APPROACH 

230. INITIAL APPROACH SEGMENT. The 
instrument approach 0ommcnesattbeIAF. Intbe 
initialappma&.theaifuaft~departedtkcnroute 
pbascofflightandismaneunringt0artaaaintcr- 
media&segment. WhaItbcIFirpartoftkenroute 
stxucture, it may not be naxssary to designate an initial 

approach tegment In this case, the appc0a0b 
co- attbelFandintumediatescgmaLtaiteria 
apply. Aninitialapproachmaybemadeal00ganlue, 
radial, course, beading, radar vecta, a 8 oanbinatian 
tlIaeof. F%xedUe tums. holding pattern descents, and 
high altitude penetration0 are initial scgmcnb. Positive 
courscguidancc(pcG)isrequindexccptwhcndtad 
reckoning (DR) coursea can be established over limited 
distaDce5. Although m0rc than one initial appmach may 
be established for a pmccdurc, the number should be 
limited t0 that which L justified by traffic flow of other 
OpaatiOMl rquimmb. Where holding is quid 
prior to entering tbc initial approach segment, tbc 
holding fix and L4F should coincide. When this is not 
possible, tbc IAF &all be located within the holding 
pattern lxl the inbound holding course. 

231. ALTITUDE SELEtXION. lt4hbum altitudea 
intbcidialapproncbscgmdsbdlbeestablishdin 

IOO-foot incnmcnb; i.e., 1,549 feet may be shown as 
1JcKl f&and 1350 feet .&all be shown as 1,600 feet 
The altitude selectal &all not be below the PT altihxk 
where a VT is quircd. I0 additioq altitudes specit?cd 
in tbc initial approach segment must not be lower than 
any aUKie specifx fa any p&m of tbc intermediate 
or fmal approach oegmeot 

232 INITIAL APPROACH SEGMENTS BASED 
ON STRAIGHT COURSES AND ARCS WITH 
PCG. 

a. Alignment. 

(1) Coursn The angle of intclsa+a bctwcen 
tbc initial approach course and the intermediate course 
shalln0tcxced120°. Wbentheanglecxcccds9O’.a 

mdialabcuingwhi&providcuatkaat2mibofkrd 
sballki~toaaaistinleadiqtbe~oatotk 
in&maiiatc Mnlnc (see figure 3). 

Figure 5. INXTIAL APPROACH INTERCEPTION 
ANGLE GREATER THAN 90*. Par 23tp(lh 

(2) Am Anarcmayprwi&~guidance 
forallaapxti~ofaninitialapproach Theminimum 
arcrsdiusshllbe7miles,exceptfahighaltitudejd 
penetrati~procedurrs.inWhiChtheI&imUUltiuS 
sbouldhcatbt 15milu. Whcnanm:ofkzutban 15 
milez3isusaiiahighaltitudepceduru,tkdeocent 
gladialtala#tbeazcsballnotcx0ccdtkvaluerin 
tabkl. An8rcmayjoinacoucscatabcfaetbeIF. 
Wbenjoiningac0uneatabef~tkIF,tbcangleOf 
intcrxctiondtheucMd~~shllnotcxcced 
12(r. Wka the angle exaxda !W, a radial which 
ptovidesatlcast2miluofleadshaUbeidcntifiedto 
assistia1eadiIlgtheblmontotbcinterm&tecourse. 
DMJZarCco\mes shall be predicated 0[1 DME collocati 
with a facility providing omnidire0ti0nal colpse 
informati0rL 

Table 1, DESCENT GR4DIENT ON 
AN ARC. Par 232a(2). 

MAXlT.PERNM 

ls lm0 
14 720 
13 640 
12 560 
11 480 
10 400 
9 328 
8 24O 
7 160 

b. Area. Tbcinitialappachsegmmtbasno 

standardlulgth n3clcngthsbaubc~cieott0pamit 
thcaltitudccbrnge~bytk~andsball 
notcxcccdsomilau0lcssan~ti0nalraquLanent 
exists. Tbc t0tal width of tbc initial appfo8Cll scgmeat 
shallbe6miksoncacbsidcofthetitialapproacb 
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course. lItis width is divkkd into a primary an, which 
actcadslata8lly4miluoaeschrideoftheoarne,afxl 
rs4xondqarrJ&whichextaIdslatually2miluon 
‘rachsidcoftbcprimaryuca. See figure 10. Wbenany 
poltionofthcinitialapproachismofcthan5OmiIu 
hm tbc navigation fhcility, the criteria for QI route 
riways shall apply to that portion 

c Obstack CkaInncr. The obstacle cknrance in 
the initial approach primary area shall be a minimum of 
1,ooo feet. In the sa%m* area 500 feet of obstacle 
ckamlcc shall be provided at the inner edge, tapering 
u&onnlytozerofeetattheoutcraIge. 

I P-mq 

I SccondaqRGC-500~~ 

I Whend=distaxchminncredge t 
Ws=wiithofxwKialyaral s 

Allowance for precipitous twain should be made as 
specifkl in paragraph 323a. The altitudes selected by 
application of the obstacle clauan~ spccikd in this 
paragraphmaybcroulxkdtonearrst1oofect see 

penrgrapb231. 

d Descent Cradleat The OF’TIMUM descent 
gradient in the initial appnxh is 250 feet pa mile. 
Whaeallighcxdcsccntgfadicntistxazssq,the 
MAXIMUM gTadialt is 500 feet pa mile. The 
OFnMuM descent gdient fc# high altihldc 
peoetratiolu is so0 feet pa mile. Where a higher 
descent gradient is ncuzssary, the MAXIMUM gradient 
is 1,000 feet per mile. 

233. INITUL, APPROACH SEGMENT BASED 
ON DR See ILS Chaprex for special limitatiw. 

& Alignment EachDRcourseshallinknxptthe 
exteadcd intermediate oouw. For LOW akitudc 
procedunq the intewpt point shall be at least 1 mile 
fkmthcIFfacach2milesofDRtlown. Fa HIGH 
altitukproc&ru,thcin~pintmaybc ImJefff 
each 3 miles of DR flown ‘h intercept angle shall: 

(1) Not exceed 90. 

(2) Not be kar than 45’ except w&co Dh4E is 
usaiORthcDRdistanceis3milesorless. 

th~~by15eoutwaniuntiljoiningthe 
pointt hoti in 6gun~ 4- 1,4-2,43,4-4, and I-5. 

c Obrtack Ckaranca The obutack chance in 
theDRinitiaIqxonchsqmentrhaIbcrminimumof 
l.wof~ Tkmisnoscwlxhyara. Allowancefa 
pncipitous tanh should be wnsiderod M specifkd in 
paragraph 323r The altitudes selected by application of 
tk obstacle ckannce spccifkd in ti pamgraph may be 
rounded to the nearest 100 feet (saz paragraph 23 1). 

cl Decent Gradient. The OlTIMUh4 descent 
gradient in tk initial appnxch ia 2SO feet per mile. 
whaerhigkfdcscentgJi+diaItisIuzuwy,tk 
h4#3wh4pamissiblegfadientis5oofeetpermile. 
nxOPTlMUMducultgradiahtfixhighaltitudc 
pcnetmtian ir 800 fact per mile. Wlxxc a higher 
dwxnt gladialt is nax%ary, the MAXIMUM 
pefmiss1~1e gradient is l,ooo feet pa mile. 

Rgurr 4-l. MOST COMMON DR 
SEChlENT. Par 23%. 

b.A~ThCMAXlMUM 1eqthofthcDRpcrtion * 
of the initial scgmcnt ia 10 milu (except paragraph 
232b applies fa HIGH altitude pmocdww whae DME 
is available thughout the DR segment). Where the 
DRcourscbcgins.tbcwidthis6milcsoncachsidcof 

_P2 
Par 232 
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Figure 4-2. DR SEGMENT WITH BOUNDARY 
INSIDE THE INTERMEDIATE SEGMENT. 

Par 233a 

Figure 44. DR SEGMENT WITH BOUNDARY 
INTERCElTINGTHEMTERMEDUTE 

SEGMENT. Par 233b. 

, 

Figure44 DRINITIALSEGMENTWlTH 
BOUNDARY INSIDE THE !3TIUIGRT INITIAL 

SEGMENT. Par 233b. 

Figwe DR INlTUL SEGMENT WITH 
BOUNDARY OUTSIDE THE -IATE 

SEGMENT. Par 233b. 
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234, INlTUL APPROACH SEGMENT BASED 
ONAPT. AFTahaUbcrpeciCdwbenitianccewq 
to mva-so directian to establish the ainxaA CQ an 
intamadiatc a FAC, excepi u specified in paragraph 
234~. A PT begin by ovubbg I fhcility a 6x 
which meets the critab fa 8 holding 6x (see paragraph 
287b). a fa l FAF (see paragraph 287~). The 
ptlx&rcshall~ifythePr~theoutbolmd8nd 
inbound course, the distance within which tk FT shall 
bccunplebd.andtbcdirectioaoftheVT. WlKalr 
taudrop turn is w the angk of divtrgcnoe between 
theoutb0undcourscandtbcrccipfoe4lofthein~ 
couneshallber MNTMUMof1S~arMAXlMUM 
of 30. (see paragraph 23k fa high altitude tcardq 
penetrations). When the beginning of tk intermediate 
a&ulapprOach~assOciataIwithtbcpr=dure 
tlmIismtmarkadbyr~tbcscgmellttdeemedto 
beginoatheinbound~tumc~urseatthc 
maxialum distnace rpecifkd in the procedln. wbcre 
neilharegmentismarkaibyrfktbeGnalsegm~t 
begins at the maximum distance specikd ill the 
pfOedulc. 

i AlIgnalent whaltkinbOutldcOurscoftbeFr 
becOma the intam&ate course, it must me& the 
illtermedkts OOIxse alignmalt aitexia (see paragraph 
242a). when the inbOund course becomes tbt FAC, it 
must meet the FAC alignment criteria (see paragraph 
ZSO). Thewi&sideofthe~afeasbaUbe0aienkdin 
thcsamedirectionasthatprescriifortbeF’f. 

b. Arrt TbepTarcasafedepictedia6gure5. The 
IlOlmai Fr distana ir 10 miles. This distnlce may be 
deceased to 5 miles where only approach CAT ‘A’ 
airctaftarctobeopcratcdandmaybein~toas 
muchas ISmilesorasspecifiedinparagaph234d No 
cxtensicw of the Ff is pen&ted witbout a FAF. When a 
PT is authorized for use by approach CAT ‘E’ aircraf& a 
mmilePTdistallcc~llbcd ‘IbepTsegmmtis 
divided into wnea md m: the cntly zow, the 
maneuvcriIlgme,tbcpaimaly~alldtbe5cccQ~ 
area(seefigurc5). Tbccntzyzoneisthezaneinwhich 
cnbyisLnadcintOthc maaewaingzOOc. lI4eeMy 
zooeiMcrbOundarycxtendsperpadiculartotk 
inboudcourseatthepTtix ThcfemaindaofthcPT 
segmaltisthe manew&gumc. ncmanewuing 
zoncMdcntryluemadeupdprimaryd~ 
areaa lhcsaxmdaqareawidthis2mileaoatbc 
outside of the primary area. 

c Obrtack Ckarmce A minimum of 1,000 feet of 
cltaraDceshallbelffovickdintheprimaryarta Inthe 
semdary am& 500 feel of obstacle Clearan~ shall be 
prO%idaI at the inner edge, tapuing utlikmly to zero 
feet at the Outer edge. Allowance fa precipitous texraia 
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Whaed=diskredistaPceminncrcdgc 
I 

Ws=WidthofsxOndarylrrra 
z 

&ould be c~nskkd as specified in paragraph 323a. 
ThepimaryaudoecoodaryueaJ&~obsti 
clearanceillbOtllthecntIyand~uloes. The 
useofeaItryandrM.neuveringuxlaprovi&ahpthr 
relief frcxn obstacles. The entry nxx is established to 
amtrol the Ob6tacle ckarance pria to peeding 
otlhlnd~rbc~fix. -Ilx~zooeir 
e&ablisb& to umtrol Obstacle ckarance AFTER 
prOce&goutbormdfnwnthcPr6x((ssefigun6). ne 
a.Wudu selected by appticatian of the obstack 
Ck4UIW~~CdintiparagraphIMybe~ 
to tk near& 100 feet (see panqgaph 23 1). 

6 Descent Cradkat Tk OPTMUM dcscmt 
gnldiahtiutbeinithlrppoechir25Ofeetpamik. 
whc8higbudesoeotgradicntis~,tbe 
h4AXBKM pamissibk gradient is 500 feet pa mik. 
Wbem l IT is established ovw a FAF, the FT 
canpkt.im altitude slmuld be as close aa possibk to the 
FAF altiturk. lk diffa-axe bctwcu~ the FT completion 
altitude and tk altihxk ow tbc FAF shall w( be 
~tcrtbantixscsbownintablelA IfgreW 
di.tTcfencesarcrcqiralfa~S-alOsikFf,thcPT 
distamelimi~radmaneuvai.uguweshallbeincrawd 
at the rate of 1 mile for each 200 feet of rcquid 
altitude. 
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FlgureaPTINlTLu 
APPROACH AREA. Par 234~ 

c Elimination of PT. A P-f is NOT requid wheo 
anapproachcanbemadedircctfi-omaspcc&dlFto 
theFAF. AFfNEEDNOTbeestablishalwhcnao 
approsch can be made born a properly aligned holding 
pat&an see paragraph 291. In this case, the holding 
pattaninlicuofaPT,shallbeestablisbedovaa~ 
Q intamasate appma& hx and the following 
aaditioas apply: 

(1) If the holding pattern is established over the 
FAF, the minimum holding altitude (MHA) shall not be 
more than 300 feet above the altitude speoilied for 
crossing the FAF inbound. 

(2) If the holding p&tern is established OVQ the 
IF, the MHA shall permit descent to the FAF altitude 
within the descent gradient tolerances prescrii for the 
in&mediate segment (see paragraph 242d). 

Tabk 1A. FT COMPLETION 
ALTlTUDE Dl 

TYPE Of 
PT 

15hGkPrhnnFAF 

10hiikpTf1~~FAF 

SMilO~~FAF 

l5h4ibP&oOFAF 

1OhfiJcF’T,aoFAF 

Shdikl’T,~oFAF 
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235. INITIAL APPROACH BASED ON HIGH 
ALTITUDE TEARDROP PENETRATION. A 
kardlup~tioncoosistrofdepfUtWfiumaarAF 
alMoI&ulxi-,followodbyrbJmtowardand _ 
intaoeptib%tbebMoourseatapriabtheIFa 
point ItapuqxMistopamitanairaantorwme 
direction rod lose amsidaabk altitude within 
reasa~blyiimitcdairspace. WknnolFisavailabkto 
marktklx+mingoftkintume&tesegmen~itshall 
beassumedto -atapointlOmikapriortoth 
FAF. WbmtkMlityislocatalontbeakporfandno 
tixisax&labktomarkthebegim&oftkfioal 
approach xgoxnt, the criteria in paragraph 423 apply. 

L Allgum& The outbound penetration course shall 
be betwcu~ lp sod 26’ to the IeA or right of the 
rcoiprocaloftkinboundcourae. Theactualangular 
divugaxx-thecouKcswillvaIyinw%selywith 
thedis~fnxnthefacilityatwhichthetiismnde 
(see table 2). 

b.Arecr 

(1) Sk ncsizeofthcpenefratiorltlunarea 
mustbesuf!kktto -teboththctlxnandtbe 
altitlAde loss rlqlkcd by the pfwdure. The psetratioa 
tulndistanccsballnotbelesrtban20milutiomtbc 
facility. n.JcpcnctraliozlhllndistanceckpuxiscR1t& 
altitudctobclaatinthcprwedurcandthep0intat 
which the descent is started (see table 2). The &-craft 
should lose half tlx total altitude cx S.C@O fe ‘- 
whi&eWxisgreater,ot&undp&rtostartiqtheturn 
Tbepex&m&mbnnareahasawidthof6miluoabotb 
sidesoftheflightbaclcuptotbeIFapoint_andshaU 
cncompgss~ttlCareaSwitithetum(Seefigun7). 

Tabk 2 PENETRATION TURN 
XNCE f 2X& 

12$00R 24 1: 28 
ll.oooR 23 19 27 
10,ooo R 22 20 26 
9,ooo R 21 21 2s 
8.000 R 20 22 24 
7,000 R 19 23 23 
6.000 R la 24 22 
S.000 R 17 25 21 
5,000 R 16 26 20 

(2) Penetratbn Turn Tabk Table 2 should be 
usedtoaanputetbede&ralcour5ediveqeooealxl 
pcoetrhtioa turn distances which apply wbcn a speci& 

- 
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altitude la38 outbound ir required It is assumed that the 
descentbeginsattheploUedpositioaoffk WhenIhe 
procedurerequksadelaybefbfedcscentofwmthanS 
miles, tk distance in excess of 5 miles should be added 
to the distance the turn UnnmenceS. The course 
divergence and penetration tun distance should then be 
adjusted to oorrespond to the adjusted turn distance. 
Extrapolatiolu may be made lkxn the table. 

(3) Primary and Secondary Amas All of Ihe 
penetrationtumsanqcxcepttbe outu 2 miles of the 
dmile obstacle clearalxc arcaanlheoutasideoftbe 
penetrationtrack,isprimarya.fea_ Seefigure7. l%e 
outer2mileSissecondaryares. Tbeoutcx2milaon 
both sides of the inbound pa~bation course should be 
treatedassecondaJyarea. 

e Obttack Ckara~x Obstacle cl- in the 
initialapproachprimaryanxshallbeah4MMUMof 
1.000 fta Obstacle clearance at the inncx edge of the 
secondqareasballbc5OOf~taperingtozerofeetat 
the outa edge. 

Wa=Wldthofaacondary8rer A 

when no IF is available, a 10 NM intermediate 
segmentisaasumcdandintermediateaegrnentquired 
obstacle cleanmoe (Rot) is l ppliai. Tbe controlling 
obstacle, as well as the minimum altitude selected fat 
the intermediate segmens may depend on the 
availability of ao IF. see 6gJn.e 8. Allowance fa 
precipitous tanrin should be considered in the 
penetration turn m as speeifkd in paragraph 323a. 
l%e altitudes selected by application of tbc obstacle 
ckarance specSal in this paragraph may be rounded to 
thenearest 1OOfttt sCepanrgraph231. 

Figure 7. TYPICAL PENETRATION TURN 
INITIAL APPROACX AREA. Par 235. 

gdientk~lCetpefmile.mMAMMUMgmdient 
is 1,oc@l%etprmik. 

c Penetrhx~ Turn Altitude. When M IF is NOT 
provided, tbe paxtmtion turn completion altitude shall 
not be more than 4.000 feet above the FAF altitude. 

236. INITIAL APPROACH COURSE REVERSAL 
USING NONCOLLOCATED FACILITIES AND A 
TURN OF 120’ OR GREATER TO ITVTERCEPT 
THE INBOUND COURSE see figuma 9-1. 9-2 and 
9-3. 

(L commoll criteria 

(1) A turn point fls shall be established as 
shownintbefiguru. Thefixerrcrsballmeetse&m8 
cYitiMdsbllnotexobadi2NM. 

(2) A flightpath rPdhu of 2.8 NM shall be used 
for proa&w wbae the altitude at the turn point fix is 
atorbcfcxelO,OOOf~or4NMforprocedureswlxzc 
the altitude at the turn point fk is above 10,000 feet 
MSL 

(3) D-cent Gradlent. Paragraph 2326 applia. 

(4) Obrtack Clearance. Pamgraph 23k 
appliu. 

(5) InitiaIDktance. Whentbecou~~revusal 
turn interqts the extendad intamediate course, and 
whal the coulx reveTsal turn intCzcepu a straight 
segment plia to i@Scepting the extuKkd intermediate 
coWe.theminimumdistaxlcebetweentberol.loutpoint 
andtheFAFis lONh4. 

(6) ROC Reduction. No reduction of s4coDddly 
ROCisauthoriAinthecourse rcVenalar#llMlUSthe 
t.umpointfixisDME. 

8260.3B CHG 17 

d. Dcsqt Cradleat TIM OPTIMUM 

I 

b. Ftgurrr 9-l and 9-2. The rollout point shall be at 
0fpriortotheIFrpoint I 

(1) Seket the derlred rolkut point on the 
inbound course, 

(2) Place the appropriate fffghtpatb arc tangent 
torherououtpoinL 

(3) From the outbound facUrty, place tbe 
outbound course tangent to &e flightpath arc. Ihe point 
oftangency5ballbttbehnnpoint6% 

chap 2 
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4 

~ 21NM ~~e~~nwno~n~~cavw~q t 

_--- 
__4_l_------- lAF 

I 
Profile Vkw 

Figure 8. PENETRATION TURN INITIAL APPROACH OBSTACLE CLEARANCE. Par 23% 
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Figures 9-1,9-2, and 9-3. EXAMPLES OF INITIAL APPROACE COURSE REVERSAL Par 236. 

c Figure95 

(1) The point of intersection shall be at or prior 
to the IF/point (paragraph 242 applies). The angle shall 
bC9O’CRlCSS. 

(2) The d&tame between the roIlout point and 
the point of iutersectioo shall be no less tlxm the 
distance shown in table 2A 

(3) Paragraph 235 and table 2 should be used la 
high dtiti proceduns up to the point of inmtion of 
the two ilhund cmlrsu. 

TAk2A -DISTANCE 
FROM ROLL OUT POINT TO POINT 

OF MTERSECI’ION. Par. 236c(2). 

ANGLE “a” 
(DEGREES) 

o-15 1 
>I5 - 30 2 
>30-45 3 
MS-60 4 
xio-75 5 
>75-90 6 

mP2 
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(4) Select the derired poht of lutencctloa 
FromtbeoutboundfkiIitydmwrlinethrou&tbcpoint 
of intatectial. 

Q At the outbound facility, measuv the 
nquirtd numba of &gnu course divergence (may be 
eitha side of the line through the point of intcrscction) 
anddl7Awtheoutboundcourseouttherequireddistancc. 
c47Mec-ttbcoutboundcourseandtheIinethroughthe 
point of in&x&m with the appropriate arc. 

(6) DetermIne the desired rollout point on the 
line through the point of intefsection 

(a) Plato tk llppropiate tliglltpatll arc 
tangent to tk rolIout point 

(b) From tbc outbound fhility draw the 
outboundcolInetangenttothefli&patham. &point 
oftangencyisthetunpointhx. 

SECi7ON 4. JNTERMEDIATE APPROACHES 

240. INTERMEDIATE APPROACH SEGMENT. 
lbisiathc~twhi&bIcndstbcinitiala~ 
Kgmentintothe6naIrpploecb~t 1ti8tk 
segmentinwbi&akaftcon6guratioqspoa&aod 
positioning adjustments are made for entry into the &al 
approachsegmnt nlcintanahtcscgmlentbtginsat 
thelF,orpoid.andm6attbeFAF. Thcrcarctwo 
types of intamaiiatc segments; the “radial” a %ursen 
intamediate segment alxi rbc “aft” inkfmediatc 
segment xncitl3crcam,FcGrhllbcplOvidbd see 
figure 10 for tyPical approach segmalts. 

24t ALTITUDE SELECI’ION. The MINMUM 
altitude in the iutmnehte segment shall be establisbui 
in loo-foot inacmeats; i.e., 749 f& may be shown as 
700 ftct al&d 750 feet shall be shown as 800. In 
addition, the aMu& seleckd fa arrival ow the FAF 
sbalIbelowcowghtopumitdwccnt~tkFAFto 
the airpM for a straight-in landing wbcncver possible. 

237.-U9. RESERVED. 
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Flgure 10. TYPICAL APPROACH SEGMENTS 
Par 232b and 240. 

242 INTERMEDUTE APPROACH SEGMENT 
BASED ON !XRA.IGBT COURSES 

a. A.ltgmlealt lhetxmsetobetlowIlinrhe 
intuuxdiatese8uMsha.llbethesameutheFAC, 
except when the FAF ir the navigation &cility and it ir 
noipfacticalforthec0UseStobeidentica.l. laluch 
cases, the intermediate count shall not ditTex 6xxn the 
FAC by more than 30’. 

b. Arm. 

(1) Lqb Tbeintamediate~rhllaot 
belea8than5mika(exoeptuplQvidaifixin&lpters9 
and10)ncumatthan15mileainkq&rIKas~ 
alongthecoursetobeDown. n3e0PTIMuMleLlgtiIis 
1Omilea. A&tancegr&rthan10mila&uldoot 
kusedunlevaaoperatiooalq&ementjustifkea 
greaterdistan~~ WkntkangIeatwhi&tkinitial 
a~coufsejoins,tkintamediatecourseeXoe4ds 

w (- @w 3). the MINlMuMlalgthoftlle 
intenx&iate annse is as shown in table 3. 

(2) Width Tk width of the intitc seg- 
mcntistheaameuthcwidthoftksegmcntitjoins. 
whentheinkxmediateaegmentiaalignedwithinitialcr 
&al approach qmeots, the width of the in&amaiiate 
aegmcntisdetaminedbyjoiningtbeoutcredgesoftbe 
izlitialsegmentwittltbcoutcredgesofthe6Mlsegrnen~ 
whentbeintennedistesegmcottnotalignedtittlthe 
initial cr final approach segments, the rwltiq 8ap oo 
tbeoutsi&oftbetumisaputoftheprecedingsegment 
andiscloaedbytheapprop&earc(Seeh8urel0). Far 
obstacle ckannce puqxxes.theintamediatesegmaItis 
dividedintoa+miuyandaseco&uyara. 

Tabk 3. MtNIMUM INTERMEDIATE 
COURSE LENGTH. Par 242b(l). 

I 
ANGLE 

(DEGREES) 
MINIMUM LENGTH 

(MILES) 

91- % 6 
>96-102 7 
>I02 -108 8 
>108 -114 9 
>I I4 - 120 10 

c ObrtackCkaruroc AMNlh4UM of5OOfsetof 
obstacle cleamnce &allbepfovidedintheprimalyarea 
of the in- approach segment. In tk secondaxy 
arax_ 500 feet of obstacle cl- shall be provided at 
theixmeredge,tapaingtous0feetattheoutcredge. 

Allowance fix prsdpitoua tanin should be oars&red 
aa @aI in paragraph 323a. ‘Ibe altitodu selected 
by application of the obstacle clearance specfied in this 

chap 2 
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palaglaphmaybaroundedtotbe~1oofba sac 
~arappb 241. 

L Descent Cradierttr Bwwse the intexm&atc 
regmcotisucdtopSqwthcairaaftqxcdand 
cQn&nation fa entry into the fixul rlplxoecb segmcoc 
the gradient should be as fiat as possible. The 

I 

OPIlMUM&scentgrndientir lSOf&pcrmile. ‘Ibe 
MAXJMUMgmdientis318fxtpumile,cxceptfar 
)ocslizer approach published in conjunction with an ILS 
procedure. Inthiscase,rhighadeSaStgladicnteqLul 
to the commissioned OS angle Qnwickd it does not 
exceed 39 is prrmissiblc. Higher gradients resulting 
ti arithmetic rounding uz also pezmissibk. 

1 MXE When Aa descent pdient aceeds 318 j&t per 
mile, the pnmdvlr qxcfaht should sum a segment 13 
pmvidedprior to the intermediate segment to prepim the 
aimm~ qaeed und oon/gwutim for tnby into drr final 
segment l%is segnml hid be a minimum length i$S 

1 milu and it.v duccnt gmdient should not ocecd 318 feet 
per mik. 

243. INTERMEDIATE APPROACH SEGMENT 
BASEDONANARC Aruwitharadiusoflcsstban 
7 m&3 a more than 30 m&3 fkm the navigatioa 
fa&yshallNOTbcused Dh4Ecucauzsu 
praiicatai on DME collocated with a facility 32 
omnid&ctional.ional course infblmatictal. 

L Alignment The same arc shall be used la the 
intermediate and the final approach segments. No turns 
shalIbcrcquimdowxthcFAF, 

b. Alu 

(1) Len& The intermediate segment shall NOT 
bcl~thanSmilesnamorethanlSmiIesinlength, 
mcaswxlaIoogthcarc. IbeoYlwuh4 knglhis 10 
miles. Adistancegrcstathan10axi.lesshwldnotlx 
usazl unless an apemtional requiraoent justifies the 
g&adistance. 

(2) Width ‘Ibc total width of an sn: intamaliatc 
segmcot is 6 miles on each side of the arc. Fa obstacle 
cl- purposes, this width is divided into a primaq 
atxlrsccondafyarta Theplimaryareacxtuxls4lnilu 
laterally on each si& of the arc scgmat The secondary 
areascxtend2milalataallyoneacbsideoftheprimaty 
area (sa? figure 10). 

c Obrhcle cfuraoce A IMNMuMofsoofixtof 
obstacle ckamncc shallbcprovi&dintheplimaayarea. 
In the sax&q (vt4 500 feet of obstacle cl#lraoa 

sidbc~vkkdatthaimer&e,bperingtozaof& 
rtthaoutualge. 

Wkrcd=&tancedistaoceminwrcdgc 

Ws=Widthofsewdalyarea 

I 
Allowaux fa precipitous tarain should lx considered 
as spaSod in paragraph 323& The altihxlu scloctcd 
by application of the obstacle clearance s@ficdinthis 
pantgmphInaybcrounckdtothcnauc3t loofeet (sa 

paragnph 24 1). 

d. Daunt Grrrdleab. Criteria spccitiexl in paragraph 
2426 hll apply. 

244. MTERMEDIATE APPROACH SEGMENT 
WlTHINAPT. 

L PTOveraFAF. Wba~theFAFisrFacility(sae 
figure 11). 

(1) The MAXIMUM intermediate kqth is 15 
WthC0PTlMU-M is 1oNM,andtheMINIMuMi.l5 
NM ItswidthisthcsamcastheEnalscgme&attbc 
facilityandexpandiqunifamlyto6Nh4~tachsi& 
ofthCcollrseatlSNM~thCtUity. 

(2) T%e htennedkta wgmcnt considered fa 
obstacle clcafancc shallbcthesamclengthuthcPr 
distanoc; e.g., if the pIxudwe rcquiru 8 PT to be 
comp1eSedwithiu5~thcintermedLtcscgmentshsll 
beonly5NMloag,andthcintcfmaiiateappfonchshall 
be@aatheintamediateccurse5Nh4~theFAF. 

(3) Whea establlshlq a stepdown fls within an 
intesma&MmitialsegmentuoderlyiogaPrarca: 

(a) Table 1A shall be applied. 

(b) onlyoaestcpdownfixiswthaiud 
withillthEintamaiiatcsegmentthatuncMi~tbepT 

-pfeL 

(c) The distana! betwcal the PT fix/facility 
Mdrstepdown6xlmdalyingtkPTafeashallnot 
excad4Nh4. 

(cl) -l%ehuxMuh4dcscentgraclient~ 
thcIFpointtothcstcpdown6xis2oofocuNM Tbc 
M4xIMuMdcscultgradimtfi-omtbcstepdoml6xto 
theFAFis318fwNM 

-yl 
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10 Mik Pfaedun Turn 

nuru 
‘natad 

Figurr 11. INTERMEDIATE AREA WITHIN A 
PT AREA. FAF t the Facility. 

Par 244% 

b. PT Over a FAF when the FAF is NOT a Facility 
(see Gglue 12). 

(1) The intermediate segment shall he 6 NM 
wide each side of the intermediate course at the PT 
diStanOe. 

(2) When establishing a stepdown ti within an 
intamediat&itial seglna.lt underlying a Pr UeX 

(a) Table IA shall be applied 

(b) Only me stepdown Cc is authorized 
within the krmediate segment that underlies the PI 
maneukq area. 

(c) lbe distance between tbe PT Wfacility 
and a stepdown 6~ underlyiq the PT aftd shall not 
exceed4NM 

(a) Tllc MAXIMUM duccnt gradient from 
theIFpktt0therkpdoWlfixis2OOfeetMU Tk 
MAXIMUM descent gradient 6om the stepdown Ex to 
theFAFis318feetbM. 

Figure 12 INTERMEDLATE AREA WITHM 
TEIEPI’AREA. FAFlsnot 

the Facility. Par 244b. 

c PT Over a Facility/Fix AFI’ER the FAF. See 
figure 13. 

(1) The PT faci.lity/ti to FAF distance shdl not 
exceed4NM 

(2) TbeMAXIMUMPTdttanccis 1SNM 

(3) The length of the intermediate segment is 
6om the start of the FT distance to the FAF and the 
MlNMuM1engthshal.lbe5NM 

&P2 
Par 244 
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Figure 13. INTERMEDIATE AREA WITHIN 
THEPTAREA PTOvertbc 

FacllitylFix After the FAF. Par 244~ 

(4) Intermediate Segment Area. 

(a) PT Over a Facility. The intermediate 
segmcntstartslSNM~omthefacilityatawidthof6 
NM each side of the inbound course and connects to the 
widthofthefba.lwgmentattbeFAF. Thearea 
caasidered for obstacle clearance thIltbeStUtOftbe 

PTdiOtaacetotheFAF. 

(b) FT Ow a Fii (NOT a Facility). Tke 
intumediatesegmcntstartsattbeVTdktanceatawidth 
of6NMeachsideoftbeinboundcourseandoonnectsto 
thewidthofthefinalsegmentattheFAF. Thearea 
considered foe obstacle ckamnoe isfromthestartofthe 

PT distance to the FAF. 

(5) ‘f%e MAXIMUM descent FdIent in the 
b&mediate segment is 200 fe&NM The P-r distance 
maybcincreascdin1NMincrementsupto1sNMto 
me& descent limitations. 

I 

(6) Wbe-a establishing a rtepdown fix within an 

intenncdiate/initial segment underlying a PT arab: 

Page 20 

(a) OnJyoncstepdown6xirauthaized 
withi.ntheinbmediatcaegmentthatunderliatheFT 
manalvPaingan= 

(b) The distaoce betweul the F7 Wfacility - 
andastepdcwnbxunde+iqthePTafeasbaUnot 
excecd4NM 

(c) ne MAMMUM descent gndient 6um 
tbeIFpointtothcstqbwnfixis2OOfeeuNM l-he 
MAxm4uMdtscentgladialt~thestepdownflxtcl 
&eFAFis318fau?&l 

d. PT Over a Facility/Fk PRIOR to the FAF. See 
figures 14-I and 142. 

Figw 14-1. INTERMEDIATE AREA WITHIN 
THEFTAREA PTOverthe 

FaciNtylFk Prior to the FAF’. Par 244d 

(1) TbeMINlMUMPTdttraceis3NM 

(2) The kagth of the htenaediate wgment is 
~tlXSWtUftkPTdiStancetOtheFAFandtbe 
MAxIMuMlulgthis 15NM 

- 

chap2 
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(3) IntermedIate Segment Am 

(a) PT Over a Facility. The k&mediate 
segmcntrtartrlSNM~omthefrcilityatawidthoC6 
NMcachoideoftheinbcundcoursemdconoectstotbe 
width of the 6nal segment at the FAF. The area 
considered for obstacle clearance isfbmthestartoftbe 
FT distance to the FAF. 

PT POINT 

PT- 

FAF 

PT TURN OISTANCE 

FigurcM-2 mTERMEDIATE.4REAwrrHm 
PT AREA. PT FacUStyIFis 

Used a~ a Stepdown Fis. Par 244d(4). 

(b) FT Ovex a Fii @IOT a Facility). lb 
intermediate segment starts at the FT distance at a width 
of6NMeachsideoftheinboundcouncandconnectsto 
tkwidthoftheCnal~tattheFAF. Tbeara 
amSide& fa obstacle ClavanCe is hm the start of the 
IT distance to the FAF. 

(4) Tbc ~ dcsccat gxndicnt is 200 
feet/NM. IftheFTGlityIflxisastepdown!ktbc 
descentgradientfromthestepdown~totkFAFmy 

I 

bcillaeadto8 x.7uximm of 3 18 fe&NM (see figure 
14-2). The PI distance may bc irummed in 1 NM 
ixlmmentsqto15NMtomeetdesccnttitations. 

(5) When utabltrhhg a rtcpdowa ti within an 
hamediate/iitial segment umkiying a PT arca: 

(a) WhtbePT6xisovaafkility/fixpria 
totbcFAF,thctacility/fixisthcstcpdownfixinthe 

(b) TkMAxaiuMdtsccntgrsdialt6ran 
tbeIFpointbthcrtepdowntii82oofceuNM l-he 
MAxIMuMdcscultgra.dimt~thertepdowa~to 
theFAFL318fattMU 

c PTFacilityFixUscdumlF. Sccfigum14-3. 

(1) W’lmthcPTlnbound- irthcsamcu 
theintemvdirteoatne,eitbuparagrap&244dmaybe 
used.aas!nightinitial5egmmtmaybeusalhntk 
startoftkFTdistMcctotkFTli% 

F’igurclti USEOFPTFIXFORIF’. ParMe. 

(2) Wbm the F’T inbotmd course iSN0Ttl.E 
samcllstkiutamaIiatecorme,anin-te 
qmentwithinthaPI’PreriaNOTauthori&ONL+Ya 
stnightinitiallegmentsballbewd6.omtbes?artof 
tbcPTdistancebthePTfk 

(4) When utablthbq a ctepdowa fIs within an 
in~segment*tyingaPTarca: I 

chap 2 
Par 244 
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(a) onlyondepdown6xiaauthorizsd 
within tha initial segment that underlie8 the m 
manclIvaingarca 

(b) The distMcc hm the IT fMity/6x and 
a stepdown 6.x Mdcrlying the Fr area shall not exceed 4 

(c) ‘Ihe MAXIMUM descent gradient finm 
the FT completion point (turn distance) to the stepdown 
fkqandComtbcstcp&wnfixixthclF,ia318fettMM 

I WbwaPTfromafacUByisfquirait0intacept 
alocalinxcoursc.thcPTfacilityiscoosidefed0ntbs 
k&k course who it is located within the 
commissioned localk CQUIX width. 

245.-249. RESERVED. 

SECTION 5. FINAL APPROACH 

250. FINAL APPROACX SEGMENT. This is tbc 
scgmaltinti&alignmaltanddcscultfalaodingsre 
accomplished The 6nai appnxch segment considered 
far obstacle clearance beg&attheFAFapointand 
enbatthcnmwayamissedappfoachpoint@fAP), 
whichever is encountered last. A visual portion within 
the til approach segment may be included for straight- 
in ncopncisim approaches (see paragiapb 251). Final 
a+ may be IIUUk to A fUllWAy fat a StI+ht-in 
luegartban~foracirclillgapproach. since 
tbc alignment and dimauions of the non-visual pxtions 
ofthetIMlapppachscgJnaJtvqwiththclocationand 
type of navigation facility, applicable aitaia are 
c4mtained in chapten designated fix speciik navigation 
facilitiu. 

2SL VISUAL PORTION OF TFXE FINAL 
APPROACH SEGMENT. Evaluate the visual arm 
associated with each usable nmway at an aiqa~ Apply 
the STANDARD visual area dcsuibed in paragraph 
25141) to runwaya to which an aircraft ia authorized to 
circle, and to runways with appmmch pmcaiuu aligned 
witbthenlllwaycimtertirre. AppiytheoFFSErvisual 
m deski in paqraph 251a(2) to evaluate the 
visualpodonofastnglt-inappKwhthatirnot 
aligned with tk nlnway CaddiDe. TIIUC cvahmti~ 

~ 
&amine ifnight operations must be prohibited because 
of close-in ud@hkd obstaclu, or if visibility minimumr 
must be rcstrictod. 

Note: I/a nmqy & se& by an appmch pmcedu~~ not 
dig& with du nmmy centdine. and is authatid/0r 
&ding /km a cimlhg manewer an an apprmdr 
ptvcedun to a d~@wtt nmmy, it will mceiw both 
stcmdord and c&t #aluatilnu 

rAnr 

(1) Standard I 

(a) AugIlmcat AligntbevGunlmwith .- 

tbCIUTlWayCCil~exteodad 

(a) Leag&TbcvisurlarcabegiM2oof~ 
btxn the thrcsbold (JHR) at THR clevatia~ and acteodr 
10,ooo fkct out tk runway cuuinc (see 6.guc 144). 
l%c visual area AsSocIAlED WrlH AN AP- 
PROACH PROCEDURE ‘THAT h&5X? Ai’RAIGm- 
IN AUGKU.. CRITERU (need IUS me& straight-in 
dcscec&ria)cxtcndstotbevDPlocation(~if 
aneisMtpubli&d)for xmpr&icaproc&fu,orto 
DH la prrcisian procedures. 

Flgun 144. VISUAL AREA, Par. fSlr(l)@) 

(c) Width l’bebcgkiqwidthoftkviwl 
ana is 400 feeZ Qw either side of nmway centalioe) 
(see figure 14-5). l%c sides splay outward r&tivc to 
llmwaycenterlina cdlallatctkwid!hoftbesrtrat ~. 
any distance ‘d” 6om it3 crigin using tbc following 
famula: 

XW = (0.15 I d) + 200 ’ 

wheaBHW=PapQdi&distsnct~centcrlimto 
edgcofarca 

d=Distanoe(fi)measundaluq &line 
franarcaorigill 

(2) ofrset wkntkhalcmrscdoeslsDt 
aimi& with the nmway cultcrlinc cxtdai (* o.osq, 

mod@ the visual area as follows: (See figure 146) 

(8) SrEPL Dlawtbciueaalignaiwiththe 
runway culta.linc as dexaii in palagraph 251a(l). 

I 
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(II) STEP2 Exmdr,lincpapaxiiculatb 
tbc final approach course (FAC) fkm the Visual 
Dcsc&Point(VDP)(evcnifoneism&publi&d)to 
the point it crossu the Runway Centaline Exttnded 

WI-). 

(c) sTEP3. Exteodalhcfiumthispoint 
peqmdiculartotheRCLtotbeoutcrsdgeofthevisual 
area, noting the rength Q of this exte!nsicm. 

(a) STEP4 Extmdalincintheoppoeitc 
direction than the line in step 2 from the VDP 
pupa&&r to the FAC fa the distance Q. 

(e) SrEP 5. Gmnut the axl of tbc line 
constructbdinStep4totbeerIdoftbeinnerai8eoftk 
rraro#iginlinc2oofeetklxnrunwayksbold. 

Figure 14-8. VlSUAl SEGMENT FOR OFFSET 
COURSE, Par 251a(2). 

b. Obrtack Ckamace. Two obstacle identification 
surfaces (01s) overlie tbc visual area with slopes of 20: 1 
and 34:1, respectively. when emhlatill8 a Nnway for 
circling. applr the 2o:l sl&oc. wbal WlUelin8 a 
nmway la an approach pmccdm satistjins straight-in 
ali@ment mite& apply the 2O:l and 34: 1 surfaces. 
Calculate the surtkce be@ above tbnsboId at any 
distancc”d”fiomanextmsionoftbc8featiginIioc 
usin following folmulae: 

I 2O:l Surface Height - $ 

I 34:l Surface Height - $- 

(1) If the 34:l surface t penetrated. take ONE 
of the following actioas: 

(a) Adjust the obstacle heigtrt below the 
surf& or femow the penetIating obstacla. 

(b) LLmit minimum v&lblIlty to ‘/r mile. 

(2) In addition to the 34:l evtitkq ifthe 2O:l 
Nrfh +hi&atbd. h&c ONE of the taJowing 
UtiCXU: 

(a) AdJust the obrtack height below the 
lurfkceorrrmo~thepaKtratiagobrtacla. 

(b) Do not publish a visual ducd point 
(Imp), limit minimum visibility to 1 lnik, 8nd take 
actimtob~tbcptmtingobstaclumarkcdMd 
lighted 

(c) Do not publkb l VDP, limit minimum 
tiibility b 1 mile, and do Ii& ruthaizr sight FR 
0paation.l to tbia xunw8y. 

2s2 DESCENT ANGLE/GRADIENT. Tbc 
OPTIMUh4nouprccision 6naI sqmmt desoent gradient 
is 318 tVNM which qqroximatu a 3.00. ragle. -l-he 
&iAxMuMdesceot8radi~tia4oofuNMwbich 
qqJroxjmatu 8 desoalt an& of 3.77.. Calculate 
descent gradients 6um the plotted position ofthe FAF or 
slepQwn~xtoplottcd~itioaofastepQwn~ix 
final endpoint (FEP) u appropiate (see figure 14-7). 
ncmiaflxmalbytbeintasectimoftbefinal 
appraachcourse(FAC)andaline~tathe 
FAC that extmda tbroq#i the runway tbmhold (first 
usable landing su&ce for circliq cnly ~zmxdms). 
wbealtbemaximumdesmt8mdi~iscxaeda4 
stmigbt-in minimums am NOT au&c&& bowels, 
circliqmlyminimumsmaybeautlmixdiftbe 
maximum CircIiq deacult gradient is not exmded (sa 

paragraph 252d). 

Fl@m 14-7. FINAL END POINT, Pu 252 

a. Nom-RNAV approaches. FAF an&r last step- 
down fix (S/D) location and altitude should be selected 
to Provide a descent aqle coincident #o.zq with the 
lowest publiskd visual glide slqc indicator (VGSI ) 
glide slope a& wbm feasible; a, when VGSI is not 
installed, tk FAF and/a last s/D locatkm and altitude 
sbouldbc&ctaisoutoachiexanearc#mumfkl 
regmeptdesazntgradicnt TodetamktbeFAFaS/D 
altitudetlcn?mytoaligntIm~tan8kwitbtbe 
lowest VGSI, c&ulatc tbc altitude sa;n of a pIanc with 
the slope of tbt lowest published VGSI 8I.ide slope 

=P2 
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mgle anMaling coal the lcnvut pubhkd VGSI 
hruholdcnxsingkight(ICH) totkFAFor&D 
ocathm TodcmninetkOPTIMUMFAFors/D 
rltitu&, calculate the altitude gain of 8 318 tvNM 
gradicntcxtcndiqhmtkvisualTCH(wbcntkreis 
ti a VOSI, e table 18A) to tk FAF Q s/D location. 
iound this altitude up CY down to the 100’ imement for 
beFAFor2O’in~ tfottheS0. EnsurethatROC 
quhmenta are not violated during the rounding 
xaxss. IfthegnrdientfhnnTCHtoS0isgreaterthan 
hegradienthxnTCHtoFAF,oontinuethegreater 
@cot to the FAF aEsd adjust the FAF altitude 
B. If ATC or intermediate segment obstacles 
uohibit this altitude. amsider relocating tk FAF to 
lchim an altitude that will satisfy both the VGSI or 
lptimum descent gradient and intermediate ROC 
cqukments (see figure 14-g). 

EXAMPLE: THR elevation is FKm 
1 ,012, TCH it 46’, Final 
bngih is 4.78 NM 

257a04=i012+46+(318~478) 

a 

258al2~1~2i4at~~)x(47~xb07611~) 

1 I 

Figurt14-8 FAFA CI’MTJES GIVEN FINAL 
LENGTH, Par Uk 

b. RNAV Appro*cber If feasible, place the FAF 
raypoint whe the optimum descent gradient plane, or 
x lowest published VGSI (if installed) glide slope 
ngle i&ax& the &emxx%ate altitude. When a SD 
I usai, the S/D altitde should k at Q below tk 
ubliskd VGSI glide slope angle (Jowest angle fa 
m&angle systems). (see tigure 14-9). 

when: SL= 6egmrnl Lsngth h feet 

Me = Threshold EbnUon 

EXAMPLE: MRehtbnb 
1 ,012, TCH b W, FAF 

‘KS 

aNih&26ov I 

I 
I 

29423.111 
a 

4.84 NM 

I 294~,, 2600~(1012+46) 
I 

@fP) I 

Figum 14-Y. FINAL LENGTH GIVEN FAF 
ALTITUDE, Par L52b. 

c Dctennfnbg Fhal Segment Descmt Gradient 

ad- 

(1) F’hul Without Stepdown F&s Calculate 
tk fInal dcsa7& gladicnt by dividiq the height lost 
fromFAFtoTCHbythesegmentla@hinNM 

The descent gmdient divided by 6076.11548 is tk 
tangent oftk segment descent angle@). 

I Tan (6) = 
De-scent Gradent 

6076.11548 I 

For RNAV SIAP’s, this angle is the gIide slope oom- 

Puti setting 

(2) FM With Stepdown Fix. Tk maximum 
descent angle is adculated using the di&enoe between 
the FAFhtep&wn altitude and tbe stepdownfKH 
altitude 8s appropriate. Descent gradient and angle 
compumians8pplytoarchstcpdownstgment Hci$ht 
1ossintklastsqplleIlta0wllisfiomthestcpQwtlhx 
minimumaltitndetotbexH(seefi~ 14-10). 

w.- 
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bscwt Cm&d - 
p8l-(“+“,: 

1s 
DoscwdGGn&lt=321rt/M1 

T8n (6)- 32l 
6076.11646 

F’lgure M-10. DESCENT GRADlENT AND 
ANGLE, Pm 2!52c(2). 

c Clrcung Approldrer ncmaximumdescult 
angle is calculated using the liifrerelmx between the 
FAFhpdown altitude and stepdotiowcst circling 
minimum dcscmt althdc (CMDA) as appropriate (see 
figure 14-11). 

FAP ANIIU~~ - CMOA l (310 I Se* Lan. in NU . 

EXAMPLE: Cat A CMDA ir FM_ 
1320, firul length is 4.78 NM 

I 
& 

I 
4.78 NM 7 

Figure M-11, FAF NET GIVEN SEGMENT 
LENGTFL Par 252d 

I D88cod Gadmt = 
pOO-1320) 

4.78 

VxsuAL DESCENT POINT (-Imp). ~~hktolh;ebl;lprocuiwally). wbendanl 
minim~uepuhlisbbd,usstbclowatminimum 
duamtaltituk(MDA)tocakuhtctkVDPdistanc.e. 
PUBLISH A VDP FOR ALL STRAIGHT-IN NON- 
PRECISION APPROACHES except as follows: 

l DonotpublishbVDPforloc&mschedby 
part-timafillllimeIunotcaltimeter~. 

l Donotpbli&8VDPifthcpthpessubelowa 

rcqukhltitudtrtrrtepQwn6% 

l Ift&eVEPisbetwealtkMAPandtkrunway, 
QmlpbliSh~VDP. 

a, For nmwapr wncd by a (VGSX)), establish the 
distance f+txn THR to 8 point when the lowest 
publisbai VGSI glide slope a&c reach an rltitudc 
equal to the MDA use tbc following formllla: 

VDPDiaba = 
MM - (TCH + THRElwaJhl 

Tan(VGsI~) 

l Iftbcditfaencebetwemthccalculatidesant 
angle Qlelaglapfl252) ubd the VGSI an& t grma 
than k0.W. do not publish a VDP. 

b. For nmwaya NOT rcned by a VCSL establish 
tbcdhantxhlHRtoapointwhcrcthcgrcatexofa 
tbmdegrccatbe6nalscgmuItdesccntaxlglereacbes 
the MDA Use the following fmula: 

c MArullgvDP Loation 

(1) For Non-RNAV SLiP’r, mark fhe VDP loca- 
tioaasaDh4ESx IfDMEisnotavaihble,donot 
cstablishaVDP. hhximu~~~6xerrocis+O.5NM 

(2) For RNAV SUP’s, mark the VDP location 
asanalongtmd~distmce (Al-D) 6xtotkMAP. 
hhiXllUUlfiX~iSfO.5NM. 

0) I.fcbcfia8lalume isnotaiigrKdwithihe 
runwaycm~usetkTHR4savatosswingur 
arcofaradiusapltothcVDPdistanceaamuthcfhi 
approach mursc (see figure 14-12). Tk point of ints- 
section is the VDP. (For FWAV pmcahu, the 
distancefkmltb6pilltofintersectimtotbch4APistbe 
A-ID fa the VW.) 
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FIgwe 14-12 VDP LOCATION, Par U%(3). 

254AS9. RESERVED 

SECTION 6. CIRCLING APPROACH 

260. CIRCLING APPROACH AREA This is the 
obstacle clearance area wb.ich shall be fxmsida-ed far 
ainaaftmaneuwaingtolandooanmwaywhichisnot 
aligned with the FAC of the approach m. 

a. AUgnmentandArea. Thesiteofthecirclingarea 
tiawiththeappfoacbcategofyoftheriraaqss 
shownintable4. Todefhthelimitsoftbecircling 
area for the appropriate categoxy, draw an arc of suitable 
radius !hnn the centa of the end of each usable ruuway. 
Join the extremities of the adjacent arcs with lines drawn 
tangent to the arcs. The area thus enclosed is the 
circling approach area (see figure 15). 

Table 4. CIRCLING APPROACH 
AREA RADII. Par 260~ 

APP~ Catww Radius (Miles) 

A 1.3 
B 1.5 

C 1.7 

D 2.3 

E 4.5 

Figure 15. CONSTRUCl-ION OF CLRCLING 
APPROACH AREA. Par 260% 

b. ObrtackCleam Aminimumof3OOfbeZof 
obstacle ckaxame silau be provided in the circling 
approachana Thcreisnosacoodsryob+9taclecl~ 
area fof the circling appromch (see paragraph 322). 

261. CIRCLING APPROACFI AREA NOT CON- 
SIDERED FOR OBSTACLE CXEAR4NCE It will 
bepamiss~hktocliminatehxnconsi&atioaa 
p#MtkUhsectawhaepromiomtobstacleS~intk 
circl.ingappra&ueqpVidedtkhdhg~be 
madewithout5lanWkq ovathiasectorandhltbu 
providcdthatanotetothisefkctisinohdedintbe 
Fxlc&re. sc&xawithinwhichcircliqJi8not 
pezmiacd shouid be identihd with runway oentaheq 
and when neccsaq, illumination of certain runway 
lights may be requkd circling festricti~ shall be 
notedantheprooexh. 

262-269. RESERVED. 

SECllON 7. MISSED APPROACH. 

270. MISSED APPROACH SEGMENT. (See m 
andPARcbaptaatixspeoialpovisioaa). Amissed 
apprca.&pmcadraesballbeeatablishodfaawhIAP. 
llxmisscdappfoachsballbeinitiatiatthe&cii~ 
height(DH)crh4APinnoqecisionappcoacke. Tk 
missal appronch procedure must be simple, specify an 
altitude, rind I chance limit. ThemissedapproWh 
ahitudespcci6edintbepfaxdueshallbesufEcientb 
pumitboldingamroute~ Designahlate 
missalapproa&pxcduKaWingtheaitiinti 
se&h. l%e8feaa&~fkobhclUhrawidth 
equaltothatofthehaalajpxxkcharesattheh+lAPand 
expandsunifitotbewidthdtheinitialapproecb 
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Bcgmultatrpoint1snyingmilu6wntkMAl? 
when PC0 is available, a xcodary arm fa tk 
rtdudial of obstacle cl- i8idalticdwithintbc 
misexlappoachareawbichbastbesamewidtbastlz 
finalrllpmach~ndalyarellrtthcMAP*uldwllich 
expaadsuniformlytoawidthof2milurtrpointlS 
milest?omt&eh4AP(seefigure16). U’hmPCGisnot 
available beyond this point, cqmnsim of the m 
oontinucs until PC0 is achievrd or sqpent tcmima. 
Where PCG is available beyond ti point, the area 
tapmatarste0f30°inwatdnktiwtoLhecourse~~ 
it reaches initial segment width 

NOTE: Only he primary missed approach proceobre 
shzll be inchded on the published ChprL 

271. MISSED APPROACH ALIGNMENT. 
Whemcr practical, the missed appnsach axxse should 
be a txmtinuation of the FAC. Tw ax permitted, but 
should be minim&d in the interest of safety and 
simplicity. 

27% MAP. The h&P specifkd in the procedure may 

be the point of intenection of an ele&cmic glidepath 
with a DH, a navigation facility, a t;s oc a spccifkd 
distance from the FAF. Tbc specihcd distance may not 
bcmonthantbedistancc6oxntkFAFtotlxusabk 
lmdingsu&c. TheMAPshallNOTbelocatedpria 
to the VDP. Specified criteri8 fa tbc MAP am 
amtainal in tic appropriate facility chapten. 

273. STRAIGHT MISSED APPROACH AREA. 
Wbentbemissedapproachcomeiswithin 15Oofthe 
&al approach course. it is amsidu-ed a straight missed 
approach (see figure 16). l%e area amsidmxi fa 
obstacle evaluation is speci6ed in paragraph 270. 

.6%D -” CON 
--w-----m- 

ISry)*Lrru 

Figure 16. STRAIGHT MISSED APPROACH 
AREA. Par 270 and 273. 

chap 2 
Par 270 

274 SIBAICHT MISSED APPROACH 
OBSTACLE CLEARANCL Within bre primary 
missedappmac&amLfmbataclorball~tetbc 
mis!xdappmf&sursux lhisMfLoebcginaoI&k 
MAPatakigh& ioedbyrubtrcctingtbequircd 
final qmxcb ROC and any minimuma uijustumts, 
perpmgmpb3236omthcMDA Itasuxxfsunifarmty 
at the rate d 1 fti mtically fa each 40 fat 
borizlotally (4&l). see figufo 17. wbac the 4O:l 
surface reaches a height of l,ooO feet below the missed 
approach al&u& (paragmpb 270). furlba rpplicatioa of 
tbcsuIl%ccianatfcquimL InthcsaYJ&lyrra,no 
obstack may peaetra’e a I2:l slope whicil extend8 
outwMdandupwud6umtbe40:1slpfaceattkicma 
banm&iesoftbc~ua. soBf$ulB18. 
EvahutethemisdappFoachsegmenttoinsunob&a.ck 
clcalanceispmvidcd I 

L Evahl8tetbe40:1rurfacetIomtiMAPtothc 
ckalancc limit (aid of the missed ap$rodl stgmcnt). 
Tbebeigbtofthemissedappmcbsu&aoveran 
ob&acle is &tamiml by measuring tbc straight-line 
distanocfmmtkotstacktothcnaucstpointontbelinc 
dc6ningthcaiginofth!e4O:1 su&u!c. Ifobstaclu 
~tctbcalT&uqtiactioatocliminatctbe 
pale&at&l 

b.l%tptdSmbwychrtcdmlastdapproreh 
altitlJ&isthehigkstofthemiuimummisssdrpproPch 
obstnxtiorl altihl&, minimum holding altituck (MHA) 
established MW paragraph 293a. a tk lowest airway 
minimumenmoteaMudc(MEA)attheckaranalimit 
T~detemin~tkminimummissalappmncb&~m 
altitukfatkmissalappmachsegma&idcntifythe 
bigbest obstacle in the primary am; a if applicable, the 
highestequivalaltobstacleintheseamklyarea. Thexl 
add the apIxo@e ROC (plw adjustments) for holding 
amroutetotkbighestobstacleelevatim Roundthe 
tatalvaluctotknaucsthuodrodfootMlue. 

(1) cak&te&e&v~tioaoftbe40:1 surf&at 
tbc aid of the scg7Imt (ckarancc limit). ‘Ibe 4O: I 
surha stads at the same elevation as it does fa 
ob!&cle cvamiau. coaqutc th8 4&l rise &an a 
poilltonthelino&fTtningtheoriginofthe40:18l.lr&e 
intbcshortcstdistamandpcqmdicukrtotheendsf- 
stgmcnllil.l!C8ttkCl~limit 

(2) Compute tbt RGC ~urfacc ckvatloa at tbc 
cleaxancc limitby submctingthe appmpriatcROC @lus 
adjustments) born the pfdimby charted missed 
approach altituk. 
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(3) Compare the ROC rurla~ ekvrtion at the 
clcalance limit with the 40: 1 rtice elevation. 

(a) If the computed 40: 1 d&e ekv8tiCa ia 
equalto~glUItlUhMtheROCSurfa~Clcv&XLa 
climb-in-hold evaluation is NOT quired. 

(b) If the computed 4o:l surfaoe elevation is 
kss than the ROC surf’ elevPtioa, a climb-in-hold 
cvaluatiou IS rquinxl FAA Order 7130.3. Holding 
Pattern cxia paragraph 35, specifies highex speed 
groups and, therefore, large? template sizes afe usually 
wxsswy for the climbin-hold evaluation These 
tanplates may requifo all &reaseinMHAux&x 
TERPS. paragIaph 293a. If this evaluation requifw an 
&rase in the h4H& evEduate the oew altitude using the 
highex spa%i group spccificd in paragraph 35. Illis 
quulceoffeviewshallbeUcdlmtiltheMHAdoes 
wincrrase,thfxlthc40:1su&ccisre~uated. If 
obstacles peoetlate the 4o:l surface, take action to 
eliminate the penetratioa 

d. ‘llxdurtedmhedapproachaUu&irthe 
higkfoftkprrliminarycda;t6d 
dthxk Q tk MHA established 

27~10). 

n 

Fl8urc 17. STRAIGET MISSED APPROACH 
OBSTACLE CLEARANCE Par 274. 

SECONDARY MEA 

WHEN COURSE GUIDANCE IS AVAILABLE 

Fl8w 18. MISSED APPROACH CROSS SECIION. Par 274. 

, 275. TURNING MISSED APPROACH AREA. 
(See IL3 and PAR chapters fa spsiaJ provisions). If a 
turn of more than 15O frun the FAC is quired, a 
tumingmissedapproachafeamustbeconstructed. 

(1) Width of final appmcb arm at the MAP. 

(2) AR atqorks of &craft authaized to use 

theproccdrrre. 

1 

i ~ Tbsdtm~ioluurdrhnpeOftbiSarePm (3) Numberofdcgreesoftumqukdbyt& 
i dfkctal by three variables: procemne. 

Page 28 

J 

chap2 
Par 214 



2/13/98 

h gccoadar) aleaa for the mhJctl00 of obstacle 
cleamnccAmpcrmittcdwhcnPcGiaplovidal nlc 
~ardegimwhcfealincpapeodicullutotbe 
a&a@ Qbtpll& OligidIlg l t thG p0i.d Of COUlplCtiOa 
oftheatm,in~btbcoutaboundaricaoftlletid 
appfuach~ newidthoflhesecondaryarea 
~ifixmlyfiomzefoto2milesatl5NMflight 

c Primary areas Figures 19.20.21.22.23, and 24 
ShOWthe- of ax&uc4i~ of same~ typical turning 
missc!dappfoacharess. nefollowingradiiaIzu5alia 
the cxxlstnlctioa of these areas: 

(1) 90. Turn or Lear Nmow Final Approach 
ArcaatMAP. Seefigure 19. Toconsbucttheuca: 

.I 
7 

I 

4 
- .a. I . 

f,c*l l .r* 
#_________ ________- 

V$ w rfor u ‘f 

i 

Flgun? 19. TURNING MISSED APPROACH 
AREA. 90’ Turn or Less. Narrow Ftnal 

Approacfi Area at MAP. Par 27%(l). 

(a) Dlawanan:withtheradius(Rl)com 
theMAP. nisLincisthulextahdoutwaIdtoapoint 
15 miles hm the MAP, mcasmv.i along the line. This 
is the assumed flightpath (see table 5). 

8260.3B CXG 17 

Tabb S. TURNING MISSED 
APPRdACH RADKI (Miles). PI 

APP-~ Obrtack Ckaranca 
Category Radius @) 

A 2s 
B 28 
C 3.0 
D 35 
E !LO 

1.49 
1.50 
1.7s 

@) Fhblish pointa ‘AZ’ and ‘81’ mtb~- 
ing6milcspa&icuhrtotheflightpathattlSmik 

poti 

(c) Now cotma% ‘A2’ and S 1’ with a 
straight line. 

(a) Drawanucwiththeradius(R)fiom 
point ‘A” to ‘Al’. Tllia is the alge of the ob&cle 
clearaIlcc~ 

(e) Establish point ‘B’ by mcasniq 
tskwardonthccdgeoftk6r.talappmcharcaa 
distanceof1mileardistancequaltotbcbxemx 
PRIOR to the FAF, whicheves is -tn. 

(f) Gxmcct points ‘Al’ and ‘A2’, and poinb 

T3’ and ‘Bl’ with might lines. 

(2) 90’ Turn or Leu Wii Final Approach 
hatMAP. Safigum20. Tocamstxuctthearea: 

Figun 24 TURNING MISSED APPROACH 
AREA. 9O*Tun1er Lur WidtFiaal 
Appd Arts rt MAP. Par 27Sc(2) 

chap2 
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(b) Establish points ‘A2’ and -El’ by 
rocamiq 6 miles pcrpadicular to the nightpath at the 
15iIlile point 

(c) Now connect ‘A2” ad “Bl’ with a 
straight line. 

(a> Drawmarcwiththcappropfiatcmdius 
(R)&anpoint’A’topoint’Al’. Thisisthcadgeoftbc 
ot6taclt ckarana area. 

(e) Establish point ‘B’ by meas- 
bachvardonthecdgeofthefinalapproacharcar 
distLInccoflmileorrdistanccequaltotllcfixx 
PRIOR to the FAF, whichmx is grunter. 

(f) Connect points ‘Al’ and ‘AZ’, and points 
%B’8nd%l’withsb-aightlina. 

(3) Mom Than 90. Turn Namow Final 
Approach Area at MAP (see @urc 21). To cons- 
tilCUC8: 

Figure 21, TURNING MI!BED APPROACFI 
AREA. More ‘I%an 90. Turn Narrow 

Flual Approach Area at MAP. Par 27&Q). 

(a) Dmwtnaxcwiththtradius@l)hm 
thtMAPthroughthcnquirtdnumbtxofdtgrcuand 

(b) Estrblil points ‘A2’ and ‘Cl’ by 
masuing6miluoacachri&oftkunumcd 
~ghgathandpapaxliculartoitattbcl~4nilepoinL 

(c) Now connect points ‘A2’ and ‘C 1 l with a 
eight line. 

(a) DnwanarcwiththcRuiilu(R)fbKtl 
p&t ‘A’ to p&t ‘Al’ (figure 21 wts 1357. This ir 
tbeartaadgeafthcoWackckuanaama 

(a) Lom&point’C’rtthciluKscdgcoftls 
hoalappro&mxmdaryare8opposi&tbeh4AP. (Point 
‘A’dpointVwillbecoincidentwhentkMAPia 
the bcility.) 

(0 camect points ‘A 1 l and “At’, and points 
‘C’ 8nd ‘C 1’ with straight lines. 

(4) MorttJml90*Tlun W~EinaiApprod 
AraatMAP(~fi43ure22). Tooautructtbcarta: 

ngun2f TURNING MISSED APPROACH 
AREA. MtrtTban90°Turn Wldt FM 

Approtcb Arts at MAP. Par 275c(4). 
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(b) Establish pointr ‘4’ and ‘Cl’ by 
measuring 6 mila 00 each ,i& of the usumal 
flightpath and papendiculaf to it at the 15-mile point. 

(c) connut point8 ‘4’ aad ‘Cl’ with 
sbaigbt liau. 

(d) DTawr9o*ucwithtbcapproprie& 
radius (It) fi-om point ‘A’ to ‘A 1’. Note that W&II the 
widthdtktklappiwhuearttbeMAPisgreata 
thanthcappropriatendius(R),tktumismadcintwo 
iLKxmen& when constructing the obstacle ckan~ 
Mw. 

(c) Drawm8rcwitbthcr8dius@)~ 
point 73’ (edge of thd approach scamday area 
JppositeMAP)thefquiredaumbuofdegfeufnxn 
&nt ‘A2’ to point ‘Aj’. Compute the numba of 
iegeu by subtracting 90’ from the total turn 
zq+ude. 

(f) connect poin4 ‘Al’ and ‘AZ’, with a 
itnight line. 

(s) LocatcpointY=‘attbcinnaedgeoflhe 
inal approach xzondary area opposite the MAP. 

0.0 Connect point ‘A3’ with point ‘Aq’, and 
Don& point ‘C’ with point ‘C 1’ using straight lines. 

(5) 18O”Turn NarrowFii Approach kea at 
M (see figu~ 23). To cawruct the ~JVX 

Figure 23. TURNING MISSED APPROACE 
AREA. 180° Tunr Narrow Ftnnl Approrcb Arta at 

MAP. Par 275c(S). 

I (a) Drawaaafcwiththcr8dius(R1)fbn 

thch-IAPthnxq&180°,andthenax4tinueoutwardtoa 

(b) &tab&h poiDtr ‘A2’ and ‘C2’ by 
mcaswiq6miluoaea&ridaoftkassumai 
fligbtptxth. aad ptxpsdiculaf to it rt the I5-mile point 

(c) Now corm& @ntr ‘A2’ and ‘C2’ with a 
straight line. 

(a) Locatepoint’C”rttbeirmsaigeofthe 
&alappmachsandaryareaoppaPitctheMAP. (Faint 
‘A’andpoint’C’willbecoincideatwbeatbcMAPir 
the fecility.) 

(e) Dawmarcwithther8dilM(R)tiw 
point’A’topoint’Al’(1804). Tbir istl~outucdgeof 
the ok&a& cl- area. 

(0 Cuuuct pointa ‘Al’ and ‘AZ’. and 
pointa ‘C’ and ‘Cl’ by straight lines. m line ‘Al- 
A2’joins the arc tangentially). 

(a) 18V’hyn WdeFinalAppnnwhkeaat 
MAP (see figure 24). To construct the area: 

Figure= TURNING MISSED APPROACH 
AREA. 180. Turn. Wide Fbl Appxwch 

A- at MAP. Par 27Sc(f& 

(a) Draw UK? flightpath arc with dilla (RI) 
hxntheW8ndthenooatinuethclincoutwafdtoa 
pointISmileahanthcMAP,mezsundalongthe 
assuxnedtli&tpath 

(b) Establish points ‘A.4’ and “Cl” by 
measu&g6mileaoneachsideoftbetligbi#hand 
peqendiculartoitattbe ISinilepoint 

chap 2 
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(c) Now cam& ‘A# uxi ‘Cl. with l 
straight lioo. 

(a) Drawa9o~ucwiththcrpPropriate 
radius (IX) &om point ‘A’ to ‘Al’. Note that wbai tbc 
wid~ofthe~lapproachartaattheMAPisgreatcr 
tbantheappropriatcradius(R),thetumisma&inhvo 
increments when coastmcting the obstacle ckaranoc 
area. 

(e) Drawanarcwitbtbcradius(R)6wn 
point V” (edge of doal apprWlch scxxmdq UCI 
oppositeMAP)thefquircdnumberofdegreca&un 
point ‘A2’ to point ‘A3’. Cmnpute the numba of 
&J&u!&b sub&acting W &oaI the total turn 

(f) Connact points “Al’ and “A2’. with a 
straight line. 

(a) Locatepoint’C’attbcinneraigcofthc 
final approach sccondq area opposite the MAP. 

(II) CoonccI pointr ‘A3’ and ‘Aq’, and 
points ‘C’ and “Cl’with straight lines. Frye line ‘A3- 
Aq’joins tbc arc tangentially). 

276. TURNING MISSED APPROACH 
OBSTACLE CLEARANCE The methods of 

. . 
detammq the height of the 4O:l missed approach 
surf&ovaob3tacIainthetumingmissedapproacb 
area vary with the amount of turn in~lwzd_ Evaluate tbc 
missad appnxch segment to cusurc the 40: 1 01s is not 
penetrated. 

a. 9O’TumorLerr Secfigurc25. Zunel isr 1.6 
mile camtiIluation of the &ill appmach seumda.Iy are& 
and has identical obstacle cl- quimments. Zunc 
2istheareainwhichthebeightoftbemissedapproncb 
sur&cc over an obstacle must be de&m&&. To do this, 
tint ident.@ line ‘A-D-B’. Point 9’ is located by 
mcasuringbaclnvardoothcafgeofthctinalapproach 
arcardistanceoflmileaadistanccequaltotbe6x 
a-rorpriortotheFAF.whic&vcrisgnata. l%isisto 
safeguard tbc short-turning airuaft. Thus. the height of 
themissalapproachsu&ceovaanobstackinzme2 
is d&rmiuai by measuriq the straight-line distance 
from tbc obstacle to the nearest point on line ‘A-D-B’ 
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Mdoomputirrsthetightbaaedonthe40:1 ratio. Tbu 
kightofttwmhaaiapproacb~o*latkMApis 
t& same as qocifkd in paragraph 274. When an 
obstacletinaseouxlqua,mcasurc tbc straight-line 
distancef?anthencarcstpointoathclinc’A-D-B’to 
thcpointonthciMexcdgeofthcsuxt.&yrrrawbi& 
isncaresttbeobstack. Canputcthebeightofthc 
missedapproa&su&ceattbispoinfusingtbc40:1 
ratio. Tbenapplytbe 12:l s4xmduyarearatiof&ntbe 
hcightoftbcsurf&fathcnmainiqdistancetotbe 
obstacle. 

-_ ,_~‘c!! _ --) 

IIwI)*yW 

. 

I 

@P-u TURNING MISSED APPROACH 
OBSTACLE CLEARANCE. 90’ Turn 

or Less. Par 276% 

b. MortThan90~Tun~ Scefigurc26. Inthiscase 
athirdzoncbecomeanecessq. zOne3isdetInedby 
~dinga~&ompoint%‘totbecxtrunityofthc 
missed approach am pqendidar to the FAC. Zone 3 
willencompassallofthemissedrpprorchareanot 
spcificallywithinzaLeslMd2. Alldisw 
meas-~in~3arcmsde~point%‘. Thus 
the height of the missed appnxch slafaot over an 
oIx?tacleinzuKIu3isdetami&bymeasuringtbe 
distancct?cultbcobsracletopoint%’andaqWting 
thcbcightbasaicxltbc40:1rati0. The kightoftbc 
missed approach surthce 0IEet point 8’ for u)ac 3 
computatioas is the same as the height of the MDA For 
an obstacle in the sccolldazy arc& use the same 
measuring mcth+ vi in paragraph 276a. except 
thatthcorigiMlmcasulingpointshaIibcpoint’B.* 

chap2 
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ngrur2a TURNING MISSED APPROACH 
OBSTACLE CLEARANCE. More Tbrn a 

90° TUA Par 276b. 

c SecondarJr AM In the secondary area no 
obstacles may penetrate a 12: 1 slope which extends 
0uhvardandupwEudfi-0mtbe40:1sufkcefkomtile 
inneftotbeouterboundarylinesoflhesecondafyafe% 

6 Evahute the missed approach segment Finn the 

MAPtOthCClearanCe limit Terminate the 4O:l obstacle 
clearMce surf& (OCS) at an clevatioa Wqxmdiq to 
the ~1 route ROC below the missed ahituck. 

(1) If the 4O:l OCS termIn8tes prior to the 
clcsnlncc limi& cmltiIluc tbc CMluation using 1 lcvd 
01s at the height that the 40: 1 OCS WBS terminated. 

(2) If the clearance Iimit is reached befon the 
4O:l OCS knninates, continue a climb-in-hold evalua- 
tion at the cleannce limit 

t. T%c prelImkry charted mIssed rpproaeh 
altitude is the highest of the minimum missal approach 
obstructioo altitude, MI-IA cstablisbad IAW paragraph 
293% or the lowest ainvay h4EA at the ckarance limit 
To&taminetheminimummissedapproechobstruction 
ahitude for the missed appwch segment idcnGfL the 
highest obstacle in the primal area; cx if applicable, the 
highestaquivrlentobstacleinthe~area Then 
add tk apprapriate ROC (plus adjustments) foa holding 
or en route to the highest obstacle elevation. Round the 
total value to the nearest hundred foot value. 

1. DetermIne K a climbtr-bold evhtion is 
rquiral (see paragraph 293b). 

(1) Calculate the ekwtion oftbc 4O:l su&ce at 
the end of the segment (ckarancc limit). The 4O:l 
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surfacestaHsattheaameelevatioauitdoafa 
obstacleevaluatkms. C!anputetbe40:1risekxna 
pointmtbe’A-Dl3”lineintbesbortrstdistucctotbe 
erAdof_scgmed line at the clearance limit. 

‘d 

(2) Compute the ROC surface ckvatloa ti tk 
clearunoelimitbysub&a&gtkappq&teROC@Iw 
adjustmaks) 6un Ihe prelimituy &acted missed 
approach altihxk 

(3) Cornparr the ROC surtke &V&DO at the 
clearance limit with the 40: 1 surtke elevation 

(a) If tk ccunputed 40: 1 surkx. elevatioa is 
equaItoagreatatbantheROCsurfaaelevation,a 
climl+n-bold evaluatiaa is NOT quked. 

@) IftbecoalPuted40:1 su&ceeleW.ioais 
less than the ROC surtkcc elevatioq a cl.imG.n-bold 
evaluatiaa IS rcqukd. FAA w 7130.3, Holding 
Patknl CxitPJia# Paragnph 35, specisa higha speed 

groups,m4-~larg=-4)latesi==usually 
rsessary fa the cLimbin-bold evaluatia~ ‘IYxse 
tanplates may Iequire an inaeaseiIlMHAunder 
TERPS paragrxph 293a. If this evaluatial Rqlliru an 
inueaseiLltbeMI-I&evahultethenewaltitudeuingthe 
higiK!x$cedgfoqspec&dinparagraph35. nis 
saquuDofreviewshallbeusaduntiItheMHAdoes 
notinuuue,thalthe4O:1~ceisnzvaluatai. If 
obstacla peoetrote the 4O:l au&cc, take action to 
elimi.natethepezu&atk 

- 

g T%echarttdalllKdapproachaltitudeistk 
higher of the preliminq charted missed approach 
altitude a the MHA established undcz paragraph 

27W3XU 

277. COMBINATION Sl-RAIGm AND TURN- 
JNG MlssED APPROACH AREA. If a straight 
climb to a specific rltitude followed by a turn is 
v to avoid obstacla, a oombkatioa stxaight and 
tumingmksedapprc&axeamustbecon&xkd Tk 
straightpoiticQoftbismissaiapprc4&afeais 
aectiall. nepoitioniIlwhichtbcturnismadeia 
sectiar2 Evahratetheakedapproachsegmentto 
ensue obstacle ckaraxmx is provided. I 

1. SMgbtPortk Sectkm1isaportionofthe 
normaistziiigbtmissedapproachanzaandisconstructed 
as specifiai in pazagmph 273. Obstacle clearance is 
provided as specified in paragraph 274 except that 
seum~aresnductionsdonotapply. neIa@hof 
section1isdetaminedasshowninfigure27andrelatcs 
totbendtocl.imbtoaspeci6dahi~priato 
commahgtktum PointA,nuuiutbccodof 

chap2 
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EXAMPLE 
Give/?: 
1. MDA 360’ MS1 
2. Obstacle height: 1098' MSL 
3. Obstack in section 2 - 3NM 

from near edge of section 

Fthd: 
1. Minimum altitude at which 

aircraft can start turn. 
2. Required length of section 1. 

1. find height MSL at near edge. 
a. A = 18,228’(3 mi) + 40 I 

456’. 
b. 1098’ MSL - 456’ = 642’ 

MSL. 
2. Add 250 obstacle clearance. 

a. 250 + 642’ = 892’ MSL. 
3. Round up to next higher 20. 

a. 892’ - 900’ MSL to start turn. 
4. Find heiiht to climb from MDA 

to 900’ MSL. 
a. 900’ - 360’ - 540’ to climb. 

5. find length of section 1. 
a. 540, x 40 = 21&D - length 

of section 1. 
6. Missed approach instructions. 

a. “Climb to 900’ before starting 
right turn to, etc.” 

r----- ----- r 7 

\ / 

\ I 

P+re 27. COMBINATION MISSED APPROACH AREA. Pm 277(a) 
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c Determhe if a climb-In-hold evah~rtioa is re- 

quircd (= parasraph 293W. 

(1) c&ul8te the ckvatioa of the 4O:l surf&x at 
tk end of the sqment (ckance limit). ne 40: 1 
surfikce starts at the same elevation as it does fa 
obstacle evaluations. Fiif aulpute the 40:1 rise 6um a 
pointonlhelinedefhingtkoriginoflho4o:1sux%ice 
4ttkMAP,illtherhortestdistancc8ndperpendicular 
tothecndof-ssctionlsegmnt Ifthereisarcmote 
ahiIMteZ &ill8 sOW @ASS) and the missed 
appoacb instnlcticals do not incllxie a parenthetical 
climbtorltitudethentheelevrtioart~endof~tioa 
1 is adjusted by subtn&q the altitude difkuxe 
d the RASS adjustments M hvo remote 
alt.imeM -~used;~&tXll&gtheRASS 
djustmaxt fa a part-time SltirrMcr souroe. Ibe 
resultiqaltitudeattbetbeofsccti~1sbaUnotbe 
lowerthanthe40:1 su&ceheightattheMAP. %x14 
compute the 40: 1 rise hrn a point 011 the nearest aige of 
section 1, in the shortest distance to the end-of-segment 
line at the cleanmcc limit Add the two values together 
andthisistk4O:l surfaccheigbtattheendofthe 
segment (clearance limit>. 

(2) Computa tba ROC surface elevation at the 
cleamnce limit by subtracting th appropriate ROC (plus 
adjustments) f?om the preliminq charted missed 
qqlxcil altitude. 

(3) Compare t&e ROC surface elevation at the 
clearance limit with the 40: 1 surtke elevation 

(a) If the computed 40: 1 surface elevation is 
equaI to oc greater than the ROC surface elevation, a 
climb-in-hold evaluation is NOT required 

(b) If the tiumpud 40: 1 sulhce ekvaticu is 
less than the ROC surf& clcvatic~ a climb&hold 
evaluation IS mquired FAA Cnk 7130.3, para8rapb 
35. specifies hi&e? speed 8roups md therefW, Luger 
template ski are usually naxssaq for the clim&m- 
bold evaluation. These templates may require an 
kxeaseinh4HAuo&lERPSpam8raph293a. Ifthis 
tvoluatiOIlrrquiresal.liXlKeaseiIltheMH&CMlU&the 
newaMlldeusingthehigherspeed8roupqx?cif.kdin 
pa$qrarafi~ z _y of review shall be used 

mcrease, thex~ the 4O:I surface 
is reevaluated. If obstacles penetrate the 40: 1 surface, 
take action to eliminate the peoetraticn. 

L The dmrted missed approach altitude is the 
higbaofthepreliminaqcbartedmissedapproach 

U13/98 

altitude or tbc MI-IA established u&x paragraph 

27W3X.W. I 

278. END OF MIS!XD APPROACHi AirmiI aball 
beaMllmedtobeintllctitialrpproachcxenroutc - 
animtmmtupairerchingminimum~tackcltarana 
aItitudc (?mcA) Q MEA. ‘Ibereefkr, the ir.litiAl 
appmchatbe~mut.eckamcc aiteria apply. 

279. RESERVED. 

SECTION 8. TERMINAL AREA FIXES 

280. GENE&IL TamioaIareafixesinclude,butare 
aotlimikdt0tbtFAF,tbeIF,tbeIAF,tbehOkkg~ 
andwhcnpoaaiUe~a6xtomarktbeMAP. Eacb6xisa 
geqqhiaklpoaitioncmadetinedannxe. Taminal 
utll flxu sbculd be based aa similar natigatkm 
systems. Far example, TACAN. oumidirectiaaal radio 
range tactical air navigation (VORTAC). and 
VORKME f&ciIities provide mdi&TME ties. NDB 
facilities provide bearings. VOR fiicilities provide VOR 
radial. Theuseofinte@ed(VHF/NDB)tlxaahalIbe 
limitedtothoseintcnedjoa~wbe$enosatisfactory 
alteroatiMexish. 

281. FIXES FORMED BY INTERSECI’ION. A 

;=m~~of pasihm = b (khmhed by h 
amrsuamdiakfrantwostatiam. one 

St&lliCXlpKWi&thc0UISCtbeainraAisEl#galldtbe 
other provides a amssing indication. which ida~tifia a -- 
pointalongtkannewhichisbein8nown Because 
all stations ha= aaxacy limitations, the geo8raphical 
pointWhichbidC&iedisootpllXiU,bUt~ybe 
anywhexewitbinaquadnqlewhi&sunwndathe 
plotted point ofintHs&ioa Fii 28 iIlustfates the 
intersectionofanazcandandia1EomtbcsameDh-E 
facilityand?ileintenectionoftworadiaIsacouner 
6aIl difkent navi8atioo &ciIities. Tk uo arcan- 
passedbytksidesoftkquadmq$efamadintheN 
ways is rrfcnod to in this pub&x& u the. ‘fix 
displacement a~&. 

282 couRsE@IsrANCE- 

o. ADMEfhtformedbyaDME~dingma 
positive navigstionrl course. The i~&nmatian should be 
derived l?om a aiqle &iIity with collocatal azimuth 
and DME antarnar CoUocatioa parameten (in dellned 
in FAA Ckda 6050.32, Spectnrm Manag- 
Regulations and Rooedmu. However,wkruniquc 
operational requirement indicates a need fa DME 
i&l-nUtioLl Eull ot&x &all 00Uocated fkilitiea, u1 
individualIAPwhichspecifiuDh4Emaybeap~roved, 

Page 32 chap2 
Par 277 



Y13i98 
8260.3B CHO 17 

provided the 4fqul4r dimrgmcc bchwcn tbc signal 

aourcurrtbe~~doercxcced23~(rae6~28). 
For limbtim cm use of DME with ILS, m pnragraph 
912. 

Figure 28. INTERSECI'ION FM DISPLACEMENT. Par 281 and 2828 

mP2 
Par 282 
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283. FIXES FORMED BY RADAR Wbuc ATC 
can provide the sea-vice, Airpart surveillana Radar 
(ASR)maykuscdforanyterminalua& PARmay 
bewodtofamanyfhvithintherMkcwaageoftbe 
PAR system Air Route Surveillance Radar (ARSR) 
may be used for initial approach and intumediate 

-fix= . 

284. FIX DISPLACEMENT AREA. The w 
portrayedio6gure28extendalongtheflightwurse 
6mn point ‘A’ to point ‘C’. The fix am i, a plusa- 
minus value, and h repwzted by the length 6om ‘A’ 
tc~%‘and%~to’C’. Eachoftheselqthsisapplied 
di!kently. nlefixerrormaycausethe6xtobe 
raxivcd &uly (between ‘A’ and SC). Because tk fix 
may be received early, protection against obstacla must 
~provided~alinepcqcndiculartotheflightawse 
at point ‘A’. 

28s. INTEFGECIXON FXX DISPLACEMENT 
FACTORS Tbt intustction fix displxumt area ia 
&lamincd by the system ust accuracy of the navigation 
fixing systems (see figure 29). The system use aaxracy 
inVORaDdTACANtype~ystemsi~d~t~~hedbytbe 
combination of grcnmd station er~~, airbome recei~ 
systemam*andflighttechnical~(FIE).Euroute 
VOR data have shown that the VOR system accuracy 
along mdial 4.S”, 95 percent of oocasious, is a realistic, 
amscnative figure. Thus, in normal use of VOR (x 
TACAN iutersectioua, fix displacema~ t fadar may 

czwrvatively be assessed Bs follows: 

i Alorq-Courte Accuracy. 

(1) VOR/rACAN radials, plusor-minus 4.5’. 

(2) Loaher course, plus+r-mhua IO. 

(3) NDB courses or bear& plus~-minus 5’. 

NOTE: The plus-or-minus 4.5O (95 percent) 

VOR/TACAN &we is achieved when the ground 
station course signal error, the 87YiZ and the VOR 
airborne equipment error are controlled to certain 
normal tokrances. where it can be shown that any of 
the three error ekments is consistent& d@erent from 
these atsumptions #or example, i/flight inspection 
shows a wrktently better VOR signal accuracy or 
stabif+ tkm the one cusumed, or ifit can be shown 
that airbome equipment error is wnsistent& nnak 
#um asurned, VOR fi dispkacement f?acton smaller 
rhrm those shown above may be utilized under 

paragraph 141. 

2f13i98 

b. Crosrbq Coume Accumcy. 

(1) 

(2) 

(3) 

NOTE: 

VORA’ACAN radkt. phau-minua 3.6’. 

d 
Ldxdhtr m pluJaininus 09. 

NDB bttringS, plusaulinua 5’. 

T%e plus-or-minus 3.P QS percent) VOR/ 

TACANJgun & achieved when the ground statton 
wurse signal error and the KIR airbonu equipment 
error are controlled to certain -al tolerances. 
SincethecrossingwursetsnotfbmSFTEbnota 
contributing &met& WhereitwnbeshownUuU 

either of the error elementr ic consistently direren& 
VOR dispkement fwtors smaller tkm those shown 
above may be utikd L4 W paragraph 141. 

286. OTHER FIX DISPLACEMENT FACTORS 

L. Rady. PlUa&ussootior3~tofthe 
distarUtotheantaqwhi&wrisgreata. ~ 

b. DME Plus-a-minus l/2 (0.5) miles OT 3 percent 
oftkdistanMtotkantexlr&whicbewisgreatn. 

c 75 MJXz Marker Beacon 

(1) Normal powered fan ma&m, pluaa-rnin~ 
2 miles. 

(2) 
mile. 

(3) 
IR mile. 

(4) 

NOTE: 

BooMhaped fan marker, plusa-minua 1 

Low powered fan marker, plus+wninu~ 

“2” marker, phusrmhu8 IR mile. 

Where these 75 MHz marker dues art 

restrict% the achat cowrage of the fm ma&r (2 
milliamp signai IewQ at the specaJ% hation and 
altikude m4y be used instead 

d. Ovtrtwadty a Stath Tbt fix am iuwlvcd in 
station passtgt is not cwsideau! si8nikant in taminal 
applicaticms. l%e h ir thexefae ~idacd to be at the 
plotted poeitk of the nwigatim hcility. lIx we of 
TACAN ~tatic0 Psssage ts a 6~ ir NOT acctpbblt fa 
holding f&a cc high altitude Wr. 

Page 34 
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287. SATISFACTORY FIXES, 

a. IntermedIate, I&M, or Feeder Fix. To be 
satisfMofy u III intanxdiate, iIliw or feeda 
appronchfix,thefixamrmustdotbelargathsnH) 
paent of the appropriate went distance which 
follows the f.k Measurements are made fkm the 
plotted fix position (see figure 29). 

(b) Ifan NDB facility is NOT invokd, 1W 
fa each mile obvr 45 miles. 

Flgcur 29. INTERMEDIATE, INLTIAL, OR 
FEEDER APPROACH FIX ERRORS Par 287. Forexamplc,ifthcintaxcctionisfamedbyradialsfbn 

VOR’r 30 and 45 miles away, the minimum angle is 
4S”. Ifoncoftkbci.l.itiuisNDB,theminimumangk h Holdfq Fixa Any knninal- fix excqt 

I 

oticading a TACAN may be used fa holding. Ihe 
following ax&ions shall exist when the fix is an 

is 60’ (see figure 30). 

ill~on formed by fxnnu a radials: 

(1) Tbeuqleofdhergcnceoftk~ 
anmuan&l8pUnotbc~thaa45~ 

(2) If the bclllty which pcovidcI the crossing 
oounesitNOTmNDB,itmaybeumuchu4Smila 
born the point of intasecti~ 

(3) If the facility whkb provider the crossing 
coune~mNDB,itmwtbewithin3Omilaoftbe 
intersavialpoi& 

(4) If distancea rWed h p-gw~W2)a 

g?S" 
minimumAngkofdiwgarceot 

unxsumustbeinacaxdatthe 
foUowing rate: 

(a) Ifan NDB kility is involved, 1’ fa each 
mile over 30 miles. 

DISTANCE DW BmYEENRADIOfIXAND'~ROSSIffi CDURSP'FACILHY 

Flgure 30. MINIMUM DIVERGENCE ANGLE FOR HOLDING FIXES. Par 287b(4)@) 

chap2 
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c FAF. ForafixtobcratisfactayfausearrFAF, 
the fuc error should noi exceed plusa-minus 1 mile (see 
figures 31-l and 3 l-2). It may be as IAQC u plus-or- 
minus 2 miles when: 

(1) The MAP is marked by overheadIng an air 
navigation facility (except 75 MHz markers); OR 

(2) A buffer of equal length to the excessive ti 
emor is provided between the published MAP and the 
point where the missed approach surface begins (see 
figure 32). 

Figure 31-I. MEASUREMENT OF FAF ERROR 
Par 287~ 

Flgurc 32 FAF ERROR BUFFER Par 287c(2). 

Calculate fix displacement using the foUoG.ng formulas: 

FI 607611548 = D = &IB 
%(A-B) 

F_ 6076.11548 x 30 x Sin 4.5’ 

sin (SOW) 

Figure 31-2. FIX DISPLACEMENT CALCuwTIoNs Par 287~ 

14301.80 
- = 2ooS1J9 

0.713z.f 
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288. USING FIXES FOR DESCENT. 

a. Distmce Available for Descent. When appIy_ 
ing descent gradient criteria applicable to aa 
approach segment (initial, intermediate or final 
approach ark), the measuring point is the plotted 
position of the fjx (see figure 33). 

Figure 33. DISTANCE FOR DESCENT 
GRADIENT APPLICATION. Par 288a. 

b. Obrtde Clcarurcc After Puring a Fir It is 
assumedthatdesceatwiIIkgiaatthcearliestpoint 
the fix can be received. FuU obstacle clearance shall 
be provided from this point to the plotted point of the 
aext CL Therefoq the altitude to which descent is 
to be alade at the Gx must provide the same 
clearance over obstacles ia the fix displacement area 
as it does over those ia the approach segment which 
is beiig entered (see figures 34-1 aad 34-2). 

Figure 34-l. OBSTACLE CLEARANCE AREA 
BETWEEN FIXES. Par 28% 

ngurC 34-2 CON!cZTRUC’l’ION OF FIX 
DISPLACEMENT AREA FOR OBSTACLE 

CIxARANm Par 28%. 

chap 2 
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c StepdomFIxea Seet@mu. 

(1) DME, Aloq Tmck Dktance (ATD) or 
Radar F’lses. Except in the in-date went 
withinapmc&xetum(para8m~244),tl1ereisno 
alaximum number of stepdown tixes in any segment 
wbenDhE,anA’IDbx,orradarisuaed. DME and 
ATDExesmaybeclenotiintcnthsofamile. The 
distance between fhs shall not be leas than 1 mile. 

(2) Intenection Flscs. 

(a) Onlycmestepdown6xispemittedinthe 
fhlandintmediatcsegmalts. 

IAF: 
(b) If an intersection fix forms a FAF. IF. a 

1 ncsamecl.ossing~cilityshallbc 
used for the stepdown bx(es) within that qment. 

2 All Exu EoLn the IF to the last 
stepdowIlfixirlfinalshallbefdusingthcsarDc 
amSin facility. 

(c) Table 5A shall be used to detemhe the 
number of stepdown 6xes permitted in the initial 

I 
segment Tlledistancebetweenfixesshallnotbeleas 
hlmile. 

(3) Altitude at the F‘ix The minimum altitude at 
caoh stepdown fix shaIl be spccicied in loo-foot 
imrements. except the altitude at the last stephwn fix in 

in a 20-foot 

(4) In the Find segment: 

(a) Astepclown6xahallnot be established 
unlessadeaeaseofatl&t6Ofe&inh4DAaa 
reduction in visibility minimums is achieved. 

(b) The last stcpdown 6x mot shall not 
excuxiplusa+nirlw2NMatbedistanoetotheMAP, 
wllichevuislas. Tbef%amxforotberstepdoWlCxe3 
infixlalshallnotexceedlNM. 

(c) Minimums shall be published boul with 
and wilhout the last stcpdown fix, except for pmceduw 
re+iriqDMEorNDBpmcedumwhicbuseaVOR 
IdifJtOdehnethCStepdownfix. 

FIgwe 3!L FINAL SEGMENT Sl?X’DOWN 
FIX Pu2mc 

Tabk SA. WEPDOWN FIXES IN JNITLU 
SECMENT. Par 2884$2)@. 

Lulgth of Segment Number of Flxa 

5-10 NM 1StepdownflX 

M lo-ISNM 2stepdo~flxu 

OVer 1SNh4 3step&wllfjxea 

289. OBSTACLES CLOSE TO A FINAL 
APPROACH OR SIXPDOWN FIX Existing 
obstacler close to the FAFhep&wn 6x may be 

. . 
chmata3 hrm umsickfatioa if the following 
amditialsanmt: 

a. ‘Ilse obrtaek Is In the f&ml appmadt tmpezoid 
withinlNMpasttkpointtheFAF/stcpQwn6xx 
fimtbeti*rod.. 

b. T%e obrtack doea not pmehte a 7:l obstacle 
idulti6don suhce (OIS). Tk suIi%ce agins at the 
eafliestpointtbe!%carlbcmeivedandextaxlstowald 
tkMAP1NM. nebe8imiqsufiueheightis 
& ’ ~bymbtmch8thcfhl~ROC(and 
adjustma&s f&m paqqaphs 3234 b, a c, as 
applicable) hn the minimum altitude rquirai at the 
6x Tbtsu&eslqcsclownward1f~v&hllyfa 
aLch7fietlMnimmytowafdtheMAP. 

c Obrtacko eIimhted from anuidcmtiea by 
appLicaticmofthiaparaglaphshallbcnotedontbe 

6 ThcfoIIowh8formlaJmaybeualtodc’ * 
thcoIsbcight~tkobstacleartheminimumtix 
aItitlKkbWd~applyiIl8tlXsUlfhtoMobStaclC 
wllichmustbeelhhal. 

- 
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Rx Aft = M!x Altihldc At the 6x (round up lAw 28&.(3)) 
O&~Dirt=DistaumfnmauiiestGxreceptiontooWck 
RcrC=I@uidobstscle CIearaoce+djustmeatr 
Ohf &IN - MSL ObAtAck CkvAtioll 

OISheight = ma-&ioc . F [ 1 . 
MinFi=ob~ +mc + 

Safigm36. Todcterminctixunx,scep~r~gmp& 
284,285, And ts6. 

FIGURE 36. OBSTACLES CLOSE-IN TO A F’IX. 
Pm 289. 

SECTION 9. HOLDING 

290. HOLDING PAlTERNS Criteria fa holding 
pattern A;rspace ore contained in FAA order 7130.3, 
and prOVi& fW SeparetiOn Of Aircraft from AifC&. The 
&it&~ contained herein deal with the clearma of 
holding Aircraft fiOUl ObAtACk3. 

291, ALIGNMENT. wbfxwer practical, hoMiIl8 
pa&am should be aligned to coincide with the flight 
course to be flown Afk 1eSti8 the holding fix 
Howevq when the ftightp~th to be tlown is Along An 
hcc, tbc holding pattan should be aligned on A radial. 

WhenAholdingpattantestablishedAtApAFmdAPT 
isnotued,theinboundcouncoftheholdingpattcm 
shall be Aligned t0 CCkdC tith the FAc U&AA the 

FAF is A facility. when tk FAF is A facility, the 
inbound holding coune And tk FAC shall not d&x by 
mae than 30.. 

292 AREA. 

a. The primary obstack ckarancc ares slull be 
based on the AppropriAtC holding pattern ARA Specified 
iaFAACkda7130.3. 

chap 2 
Par 289 

b. No reduction ba the pattern rbrr tix ‘onu&y’ 
pEoosdrpesispaenitbd 

1. WbcnboldfryLc~tmhttmectiooaRNAVfix, 
tbCS&tC’d~ttansballbC~gCenougbtOCUltAinAt 
k.Ast3fYxfxIsofthc6xdiAplscanentuta. sa 
pAlagrap& 284 And 28s And figure 37-1. 

c When puq”pb 2938 is ucd, tk pimary 
holdingucasbdcncom~tbcdepartureamid 
ApF4XtA&segmeotWidthAttbcb~ding6X(ACCfi~ 

37-2). 

FIGURE 37-l. HOLDING PATTERN 
TEMPLATE APPLICATION. Par 292 

293. OBSTACLE CLEA.RAN~ 

a. Luvel Holdw A minimum of 1,000 feet of 
OMacle clearAncc &All be providL?d throughout the 
plimAryArea_ IntkAf%&A!yAfcasoofedofobAtAcle 
clarranceAballbc~~Attbeinoaodge,tA~to 
znofeetrtt&autcrcdgc. ForaxnputAtionofobWle 
clear~ncc in tl~ scco&ry - ree paragraph 232~. 
AlIowAnoA fa precipitous tanin &ould be ooasidaed 
AA Ateta! in parag@ 323~ ‘Ibe ~ltitu&~ ~clectal by 
application of the ObAtAcle dcAlanoc SpccifladinthiA 
pArAgmp4ImAybcmulldedtot&near#t1oofaet See 

paragraphul. 

b. Climbing h a Holding Pattenr When a climb in 
holdisuscd,asinA departure a missad Appr~A& no 
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obstacle shall pm&ate the holding surface. This 
su&ccbeginsat~erbdoftheaegmentleadingtothe 
holding fix. Its tlewioo is that of tk de@um 01s or 
missed approach surface at the holding fix. It rises at a 
40:1~ltetothebdgcoftheprimaryarea,thenata 12:l 
rate to the outer edge of the secondfuy area. The 
distance to any obstacle is measured Corn the obstacle to 
the nearest point on the end of the segment at the 
holding 6x. See figure 37-2 and FAA Order 7130.3, 

paragraph 3% 

FIGURE 37-2 CLKMBING IN A HOLDING 
PATTERN. Par 293 b. 

294. - 299. RESERVED. 
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Par 293 



4/l/83 

CHAPTER 3. TAKEOFF AND LANDING MINIMUMS 

8260.3B CHG 4 

300. APPLICATION. The minimums specified in 
this chapter are the lowest which can be approved at 
any location for the type facility concerned. 

301.309. RESERVED. 

Section 1. General Information 

310. ESTARLISIIMENT. The minimums 
established for a particular airport shall be the 
lowest permitted by the criteria contained in this 
Handbook. Each procedure shall specify minimums 
for the various conditions stated in the procedure; 
i.e., straight-in, circling, alternate, and takeoff, as 
required. The elements of minimums are the MDA 
(or DH) and the weather. The weather minimums 
shall include the visibility required by the procedure, 
and may include a ceiling value which is equal to or 
greater than the height of the MDA or DH above 
airport elevation. Where ceilings are not specified, 
the height of the straight-in MDA or DH above the 
highest elevation in the touchdown zone (or the 
airport elevation in circling approaches) shall be 
shown on the procedure. Alternate minimums, when 
specified, shall be stated as ceiling and visibility. 
Takeoff minimums, when specified, shall be stated 
as visibility only, except where the need to see and 
avoid an obstacle makes it necessary to specify a 
ceiling value. Military services may specify 
alternate and takeoff minimums in separate 
directives. 

311. PUBLICATION. Minimums should be 
published for each approach category which can be 
accommodated at the airport. Where the airport 
landing surface is not adequate, or other restrictions 
exist which prohibit certain categories of aircraft 
from making an instrument approach at an airport, 
“NA” (not authorized) shall be entered in lieu of the 
minimums values. Approach Category “E” 
minimums should be published only on high altitude 
procedures, except where a special requirement 
exists for their publication on other procedures. 
Minimums on military procedures shall be published 
as prescribed by the appropriate Service. 

312.-319. RESERVED. 

Chap 3 
Par 300 

Section 2. Altitudes 

320. MINIMUM DESCENT ALTITUDE (MDA). 
The MDA is the lowest altitude to which descent 
shall be authorized in procedures not using a 
glideslope. Aircraft are not authorized to descend 
below the MDA until the runway environment (see 
glossary) is in sight, and the aircraft is in a position 
to descend for a normal landing. The MDA shall be 
expressed in feet above MSL and is determined by 
adding the required obstacle clearance to the MSL 
height of the controlling obstacle in the final 
approach segment and circling approach area for 
circling approaches. 

321. MDA FOR STRAIGHT-IN APPROACH. 
The MDA for a straight-in approach shall provide at 
least the minimum required clearance over obstacles 
in the final approach segment. It shall also be 
established high enough to insure that obstacles in 
the missed approach area do not penetrate the 4O:l 
missed approach surface (see paragraph 274). The 
MDA shall be rounded off to the next HIGHER 20- 
foot increment. For example, 2104 feet becomes 
2120. 

322. MDA FOR CIRCLING APPROACH. The 
height of the circling MDA above the airport (HAA) 
shall not be less than that shown in paragraph 351. 
In addition, the MDA shall provide at least the 
minimum required obstacle clearance in the fina 
approach segment and the circling approach area. It 
shall also meet the missed approach requirements 
specified in paragraph 321. The MDA shall be 
rounded to the next higher 20-foot increment. For 
example, 2,109 feet shall become 2,120. The 
published MDA for circling shall not be below the 
straight-in MDA. 

323. MINIMUMS ADJUSTMENTS. Raising the 
MDA or DH above that required for obstacle 
clearance may be necessary under the following 
conditions: 

a. Precipitous Terrain. When procedures are 
designed for use in areas characterized by 
precipitous terrain, in or outside of designated 
mountainous areas, consideration must be given to 
induced altimeter errors and pilot control problems 
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which result when winds of 20 knots or more move 
over such terrain. Where these conditions are 
known to exist, required obstacle clearance in the 
final approach segment should be increased. 
Procedures specialists and approving authorities 
should be aware of the hazards involved and make 
appropriate addition, based on their experience and 
good judgment, to limit the time in which an aircraft 
is exposed to lee-side turbulence and other weather 
phenomena associated with precipitous terrain. This 
may be done by increasing the minimum altitude 
over the intermediate and final approach fixes so as 
to preclude prolonged flight at low altitudes. User 
comments should be solicited to obtain the best 
available local information. 

* b. Remote Altimeter Setting Source @ASS). 
When the altimeter setting is obtained from a source 
more than 5 NM from the airport reference point 
(ARP) for an airport, or the heliport reference point 
(HRP) for a heliport or vertiport, the ROC shall be 
increased by the amount of RASS adjustment for the 
final (except precision final), step-down, circling, 
and intermediate segments. For precision finals, the 
DH shall be increased by the amount of RASS 
adjustment. When two altimeter sources are used, 
RASS shall be applied to the missed approach climb- 
to-altitude. RASS adjustment does not apply to 
MSA’s, initials, en route, feeder routes, or 
segment/areas based on en route criteria. A remote 
altimeter setting source is not authorized for a 
remoted distance greater than 75 NM or for an 
elevation differential between the R4SS and the 
landing area that is greater than 6,000 feet. To 
determine which adjustment shall apply, evaluate the 
terrain between the RASS and the 
airport/heliport/vertiport for adverse atmospheric 
pressure pattern effects. Comments should be 
solicited from the National Weather Service (NWS), 
the National Aviation Weather Advisory Unit 
(NAWAU), the Center Weather Service Unit 
(CWSU), and the local Flight Service Station (FSS) 
to obtain the best available climatological 
information. 

(1) Where intervening terrain does not 
adversely influence atmospheric pressure patterns, 
the following formula shall be used to compute the 
basic adjustment in feet: 

Adjustment = 2.3Oda + 0.14e 

and “e” is the elevation differential in feet between 
the elevation of the RASS and the elevation of the 
airportIheliport/vertiport. See figure 37B. 

(2) Where intervening terrain adversely 
influences atmospheric pressure patterns, an 
Elevation Differential Area (EDA) shall be 
evaluated. The EDA is defined as an area 5 NM 
each side of a line connecting the ARP/HRP and the 
RASS, and includes a circular area enclosed by a 5 
NM radius at each end of this line. See figure 37C. 
The following formula shall be used to compute the 
basic adjustment in feet. 

Adjustment = 2.3Oda + 0.14E 

, 

where ‘da* is the horizontal distance in nautical 
miles from the altimeter source to the ARP/HRP; 
and “E” is the terrain elevation differential in feet 
between the lowest and the highest terrain elevation 
points contained within the EDA. See figure 37C. 

(3) For the intermediate segment, use 60 
percent of the basic adjustment from (1) or (2) 
above, and increase the intermediate segment ROC 
by the amount this value exceeds 200 feet. 

(4) For a missed approach climb-to- 
altitude when two altimeter sources are available and 
the climb-to-altitude is less than the missed approach 
clearance limit altitude, apply RASS adjustment to 
the climb-to-altitude or to the section 2 and zone 2/3 
4O:l surface height as follows: 

(a) Decrease the starting height of 
the 40: 1 surface for sections 2 and zone 2/3 by the 
difference between RASS adjustments for the two 
remote altimeter sources. (Where one altimeter 
source is local, subtract the full RASS adjustment). 
Do not decrease these surface starting heights to less 
than the height of the 4O:l surface at the MAP. 

(b) If application of 323b(4)(a) 
results in a 4O:l surface penetration that cannot be 
resolved by other methods, provide a second climb- 
to-altitude using the least accurate altimeter source 
by adding the difference between the RASS 
adjustments to the climb-to-altitude and rounding to 
the next higher 20-foot increment. Do NOT lower 
the section 2 and zone 2/3 4O:l surfaces. This 
application shah not increase the climb-to-altitude 
above the missed approach clearance limit altitude. 

where “da” is the horizontal distance in nautical 
miles from the altimeter source to the ARP/HRP; 
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For example: MISSED APPROACH 
Climb to 5,900 (6,100 when 

using Denver/Stapleton altimeter 
setting) then.. . . . . . . . . 

(5) Point-in-Space Approach (PINSA). 
When the MAP is more than 5 NM from the PINSA 
altimeter setting source, RASS adjustment shall be 
applied. For application of the RASS formula, 
define “da” as the distance from the altimeter setting 
source to the MAP, -- and define “e”, or “E”, as in 
paragraph 323b( 1) or (2) above. 

(6) Minimum Reception Altitude (MRA). 
Where a minimum altitude is dictated by the MRA, 
the MRA shall be increased by the amount of the 
RASS adjustment factor. 

(7) Where the altimeter is based on a 
remote source, the procedure shall be annotated, or 
provided a second set of minima, as appropriate. * 

C. Excessive Length of Final Approach. 
When a fti approach fix is incorporated in the 
procedure, and the distance from that fix to the 
nearest landing surface exceeds 6 miles, the required 
obstacle clearance in the final approach segment 
shall be increased at the rate of 5 feet for each one- 
tenth of a mile over 6 miles. Where a step-down fix 
is incorporated in the fina approach segment, the 
basic obstacle clearance may be applied between the 
step-down fix and the MAP, provided the fix is 
within 6 miles of the landing surface. These criteria 
are applicable to nonprecision approach procedures 
only. 

324. DECISION HEIGHT @I-l). The decision 
height applies only where an electronic glide slope 
provides the reference for descent, as in ILS or 
PAR. The decision height is the height, specified in 
feet above MSL. above the highest runway elevation 
in the touchdown zone at which a missed approach 
shall be initiated if the required visual reference has 
not been established. Decision heights shall be 
established with respect to the approach obstacle 
clearance requirements specified in the ILS and 
PAR chapters, and shall NOT be less than the HAT 
shown in the appropriate table in paragraph 350. 

Section 3. Visibilities. 

330. ESTABLISHMENT OF VISIBILITY 
MIMMUMS. 

a. Straight-in minimums for NONPRBCISION 
approaches shall be established for an approach 
category when: 

(1) The final approach course-runway 
alignment criteria have been met, AND 

* (2) The visibility requirements of 
paragraph 331 are met, AND * 

(3) The height of the MDA above the 
touchdown zone (TDZ) and the associated visibility 
are within the tolerances specified in paragraph 33 1, 
AND 

(4) The descent gradient from the final 
approach fix to the runway does not exceed the 
maximum specified in the applicable facility chapter 
of this Handbook. 

b. Straight-in minimums for PRECISION 
approaches shall be established for an approach 
category when the final approach course-runway 
alignment criteria have been met. 

325.-329. RESERVED. 

chap 3 
Par 323 

Page 38-l 



8260.38 CHG 16 2118194 

* r 
Heliport lvertiport 

UNM 

DISTANCE EXAMPLE: Airport: d R =25nm X 2.3 = 57.5’ 

Heliportlvertiport: d R =15nm X 2.3 = 34.5’ 

Heliport - 
HRP 

Airport 
ARP _~- 

2aoo’ 
ELEVATION EXAMPLE: wrt: - e=3500’-2800’=700’ 

HeUporWertipork - e=JSOO’-3500’=2300’ 

3500’ 

x .14 = 98’ 

X .14 = 322’ 

Figure 37B. DISTANCE REMOTED (dR) AND ELEVATION. Par 323b. 

Highest Elevatton 

Airport ----L-i- 
28iJo’ 

EXAMPLE: ELEVATION DIFFERENTIAL: Airport: - E=5800’-800’=5000’ x .14 = 700’ 

EeliporUVertiport: - E=5800’-800’=5000’ x .14 = 700’ 

Figure 37C. ELEVATION DIFFERENTIAL AREA (EDA). Par. 323b. 
WHERE INTERVENING TERRAIN INF’LUENCES 
ATMOSPHERIC PRESSURE PATTERNS. * 
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Table 6. EFFECT OF HAT/BAA ON VISIBIUTY MINIMUMS 

CATA Imi 1% 
CATB lti IYti 1% 

HATtHAA 2m 4014M w)ldod 601670 m-740 741-110 811480 881-950 951 L 

CATC lmi 1% 1% 1% 2 2% 2% 2% 3 

c The mlnlmum visibility prior to applying credit Table 6A specities the minimum star&d visibility as 
fix lights shall be the higher of the following values: &teamkdbydidpocetiantbe~tytotkrunwoy. 

(1) The MAP to thrtshold distana (where the 
MAP is remhcd befae the threshold). 

NOTE: l%e higher of the tiibilitia deriudfiom the 
table applies. 

(2) Those ghca la table 6 or 6a, patngn~pb 
331. 

Table 6A. EFFECT OF FACILITY DLSTANCE 

This subparagraph dcu not apply to a pfocedulz 
wberetheMAPismorethan2statutemilc56-omtbe 
aLportandtbepfoc&rcisnok4”FlyvisualtoaiqxnV 
inwhicbcasethenquiredvisibilityshallbeatleast2 
miles, but not less than the visibility specifkd in Table 
6. 

NAVAID 
TYPE 

w 
CAT 

IBILITY MTNIMUMS 

DISTANCE FROM FACILJTY TO 
MAP OR RWY THLD (wlddwver is 

fartiter) 

,lo- >1!5- >20- >25- 
O-10 1s 20 25 30 

& When rtrd&t-ifh mhdmums are not autboritbd, 
only circling MDA’s and visibilities will be established. 
In establishiug circling visibility minimums, paragraph 
33 1 applies. These minimums shall be no lower than 
tboaespeci&dinparagraph351. 

ASR 

A 
B 
C 
D-E 

1 1 1 
1 1% 1% 
1 1% I!4 WA WA 
1 2 2 

t. Circling landlag minimums shall NOT be lowa 
&an straight-in landing minimums. 

331. EFFECT OF HAT/WA AND FACILITY 
DISTANCE ON STRAIGHT-IN AND CIRCLING 
VIsrBDJTY MImmuMs The minimum standard 
visibility nquiral fa tbc pilot to establish visual 
reference in time to descend safely born the MDA and 
maneuver to the fuuway cf airport vafiea with the 
aircraA categoq, the HATMAA, and the accuracy of the 
navigation system Table 6 specifies the minimum 
standard visibility as dekrmined by HAT/HAA 

NDB 
DF 

A 
B 
C 
D-t 

1 1 
1 1% 
1 1% N/A N/A WA 
1 2 

VOR 
TACAN 
LOC 
SDF 
LDA 

A 
B 
C 
D-E 

1 1 1 1 1 
1 1 1 1% 1% 
1 1 1% 1!4 1!4 
1 1% 1% 1% 2 
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332. EFFEm OF OBSTACTXS Viaibilitymini- 
mums must be at 01 above catain values when 
obstacla penetrale the visual assessment surf&a. % 

parasraph 251. 

333. RUNWAY VISUAL RANGE (RVR). RVR is a 
systan of measuring the visibility along tbc runway. It 
is an instrumentally derived value that repWaIts the 
tmrimntaldistanocapilotwillsce&wnlbc~way 
liwntheapproachend. Itisbasaloathesightingof 
either high intensity nmway lights ox the visual contrast 
of o&r targets, whichever yields the greata visual 
range. 

334. RUNWAY REQUIREMENTS FOR 
APPROVAL OF RVR RVR may be author&d for 
straight-in qpronch prcsduw and takeOff Wb the 
following fequ&n& are met with rspect to the 
runwaytobeused. 

L Transmkrometen shall be located under 
standards established by the approval authority (e.g., 
FM Standard 008). 

b. High htenslty nmway Ughtr spaced at con- 
secutiveintuvalsofnotmorethan2OOfeetshallbe 
opeaati W. 

c Xnstrument nmway marklnfl, cT touchdown zone 
and czIlterlino (rDXL) lighting are requiFed fa 
sxqxccisim appmuches. Recision instNmd (all- 
wartha) runway markings of TDzfCL lighting an 
quired for precision approaches. Where suf%cient 
runway leqths an not available to accommcxiate 
standard all-war&x marl&p, the approving authority 
will&terminetherunwayIl&&lgstobeused_ where 
quired nmway mark@ are not available sod credit 
fa lights is not granted, but TlXXL’s are available, 
RVR equal to the visibility minimum without lights is 
author&d. 

335. COMPARABLE VALUES OF RVR AND 
GROUND VISIBILITY. If RVR minimums fa 
takeoffahndingmpmcxiiinan” 1 
approa&pnxaiunhutRVRianotrqxrtedfathe 
runway of intended operatim the RVR minimums shall 
heconvatedtogmundvisibiIityinaooo&noewith 
table 7, and ~&WA u the applicable visibility 
minimum fa takeoff of landing on that nmway. 

Yl3t98 

Tabk 7. COMPARABLE VALUES OF RVR AND 
GROUND \ 

I 
RVR 1 CStatute 

336339. RESERVED. 

(Statute _ 
Miles) 

7/a 
1 

l-114 

SECTION 4. VISIBILITY CREDIT FOR LIGHTS 

340. GENERN.. *Wt&rystems~ 
visualarstothea~pilotandmakethe 
runway envinmme& apparent with less visibi.lity than 
whensuchligh&gianotavaikbk. ‘Ihitxctia~ 
identifiulightiRgq5temsandpfuoriitheopa-ational 
cunditiciLlswhi&mustexistinadeftoluilJastraight- 
in visibility miAmIma. Table 9 fa civil and table 10 
familit8tyinpWglaph350speei&tbeL0wEST 
visibility minimun~ which can result ti application 
oftbissecticn 

341, SMl’?DARD LIGXTING SYSTEMS. Listed in 
table8arethetypesofstandardlightingsystemsandthe 
quired openrtiabsl coverage fa each type. 

342, OPERATIONAL CONDITIONS Credit to 
reduxsbaight4nhndhgminimum8Gxstdarda 
equivalentapproa&lightqstema maybegimwhen 
the following uxditiocu exist fa the straight-in Ianding 
runway 

L Markings. The rurnvay muat have noapnxision 
instrument a precision inatrumaU (all-weak) 
markiqaaITJxL’sasspcci6edinpalagq&334c, 
andintbedireciivles0ftbe&ppqxiateapproving 
authority. 

h ApprorrbCouW nefiMlappfoa&oanse 
mustplacttheairc&withintheopefational~geof 
tbelightingsydanatadistance~thelanding 
&n&old equal to the standard visibility quired 
without lights. See paragraph 330 and figure 37D fa 

guid== 
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I 

Table 8. STANDARD LIGHTING SYSTEM= 

ABBREV. LIGHTING SYSTEM 

ALSF-I 

AUF-II 

SSALS 

SSALF 

SSALR 

Standard approach light system with sequenced flashen 

Standard approach light systea~ with scqumczxl flasks & CAT II 
mod. 
simplifkd skxt Pppsoach light system 

Simplifi~ slloct “pproacb light system with sqlwxd flaska 

simplif.kJ short appfoacb light system with runway alignment 
indicator lights 
Medium intensity approwh light system 

MALSF 

MALSR 

ODALS 

Medium intensity approach light system with sequenced flashen 

Medium intensity approach light system with nmway al@nent 
indicator lights 
Oxmidirectioaal appxcb light system 

oper. Ceveqe (Degrees) 

Lateral VWtlCd 
(kc) (abv Hor.) 

21.0’ 12.0. 
129 12.H 
21.0. 12.0. 
12.51 12.H 
21.0 12.0 

21.0’ 12.0. 
12.MI 129 
21.0, 12.0. 
12.51 129 
10.0 lO.O@ 

10.0’ 10.0. 
129 12.H 
10.0. 10.0. 
12.9 12.51 
360# +2- +10# 

Runway end id&tier lights 12.5 12.5 
LDIN Lead-iIlliglltbgSystUII(Canb’OrK) 12.5 12.5 
VAN Visual approach slope indicatas 10.0 3.5 

Medium intensity runway lights 

LIRL Low intensity runway lights 

TDZCL Touchdown zone and centexlim lights 

‘OTE: Dexriptionr of Iighting systems may be found in appendix S aad FAA Orakt 4 

RUNWAY LIGHT SYSTEMS 

Iiigb intensity nmway lights 

*Steadyburning #SequencedjlPrhcrs 

343. VISIBILITY REDUCTION. Standard visibility 
rquknents~computedbyappIyingtheaiteaia 
contained in pengraph 33 1. e the visibility without 
lights value doea not exceed 3 statute miles, these 
lqukmenti may be nxhlced by giving a-edit fa 
standard or equivalent approach light system a3 follows 
(see paragraph 341 and appendix 5): 

L The provisions of paragraphs 332, 342. 935. a 
1025, as appropriate, must be me& Figure 37D. APPLICATION OF LATERAL 

COVERAGE ANGLES OF TABLE 8, Par 342b. 

(-P3 
Par 342 
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h. Where the visibility required without lighb does 
not exceed one mile, visibility as low as that specifkd in 
the appmpriate table in paragnpb 350 with associated 
DH a HAT and lighting may be author&d. 

c For CM1 appkation, wbcre the visiMity rcquind 
without tightr cxtxeds 1 mile, a reductior~ of ‘/r mile 
may be made fa SSALR, MALSR Q AL.SF-IR 
providal such visibility minimum is not Ius than that 
specified in paragraph 350. Reduction fa CAT D 
akCI7&inNDB8pproschpW&LKUshallmtCXCZCd 
l/4 mile oc result in visibility minimums lowa than 1 

IllilC. 

d. For military applkatlons, when the visibility 

I 

requind withoti~lighb exceeds 1 mile, a reduction of 
l/4 mile may be ma& fff SSALS, SAL.& MALS, a 
ODALS, and a rcdtim of l/2 mile may be made fa 
AU, SSALR_ a h4ALSR ~rotidal such visibility 
minimum is not less than that specifkd in paragtapb 
350. 

e. Where visibiIity mUmtuna are established in 
orda to see and avoid obstacles, visibility reductiona 
sballnotbcautborixd, 

t Wsibillty reduction am NOT cumulative. 

344 OTHER LICRTINGSYSTEMS In ada fa 
validtions of standard SystuxU and other SystenU not 
included in this ChaPta to receive viddity ldxtial 

CraiiG the opaatioMl dtiau specified in pqlaph 

342 must be m& Civil airport Qhting systems which 
donotmatkmwnstadardsafawhichaitecia&not 
cxis4 will be baded UNDER Ihc provisions of 

PBraph 141. Military lighting system may be 
equated to standard systems for f&ction of visibiity as 
illuafraatad in appendix 5. wbue cxisti.n8 systems vary 
6xxxl the oal6guIatioQs iIlustIati there and cannot be 
cquatitoastandardsystem,theyshallbenfemdto 
the l PProPriat8 appaing authority fa spe&l 
amsidaation. 

3&.-349. RESERVED. 

sEcTIoNs SIXNDARD lbfmmum 
d 

350. STANDARD 8rRAIGHT-IN MMIMUMS 
Tabla 9 and 10 spcci@ the lowcat civil and military 
minimuma whicll may be pruaiba.l fa various 
ambinatiam of &A&C and viaual navigation rib. 
Lowaminimlnrutnscdonrpacialaqui~ati 
acwqudi6ca~maykauthai2iedonlybyappo* 
autlxaitier Hi&minim~shalltcspcci6dwhae 
fupifed by l pplicstion of c7itaia cxx~tained elrewhae in 
lhisIMuu&ok 

354. STANDARDCIRCLING~ Table 
11sPaifkstkbwestcivilandmilitarymirIimums 
whichrnaybc$xcscriiforcircLingapproacbes. See 
also PalagIaPll 33Oc. lk MDA established by 
applicatim of tk minimums sPccified in this para8Taph 
shallbcluuodcdtothcncxthigber20fed 

352-359. RESERVED. 

SECIlON 6. ALTERNATE MINIMUM 

360, SuNDAm ALTERNATE n+lmmum 
Minimumsautbaizd~mairptxtisto&usaias 
analternatcairportrppeari.ntable 12. Tbcccilingand 
vis1xlityrpeci6alsbauNoTbc10wc?thantbecilcling d 
HAAandvislMity~aassPe&aiinmilitarydinxtivu 
fa military opaatim. 

361.369. RESERVED. 

SECTION 7. DEPARTURES 

370. STANDARDTAKEOFFMINIMUMS Where 
applicable, civil staxkud takeoff minimun~ are 
spccifisdbyrknumbcrofalgincsonthcaircr& 
Takeoff mininnmu arc stated as visibility only, Mcept 
whaetbeneedtoseeandavoidanobetacIemakesa 
ccilkgvalucrIaWaIy. Inthiscascthepublishcd 

mllllmuma for XnilitaIy oPerationa 
shallbeasstakdintbeappropriates4?Nicedktived. 
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Tabk 9. CIVIL STANDARD SlRUGRT-IN M_NMUMS 

5 MALSR 230 l/2’ 2400 1’ 5000 

6 SSALR 250 10’ 2400 1’ 5000 

7 ALSF-1 250 1n’ 2400 1’ 

8 DME Arc Any Light Ch&uratia~ 500 1 1 

‘Add50dtoHATfaVORwithoutFAForNDBwithFAF. 
Add 100fttoHATfarNDBwithcutFAF. 

‘For NDB sppmaches. 3/4 mile Q RVR 4000. 
‘ForLOC,3/4milesaRVR4000. 

APPROACH LIGHT CONFIGUIbUION 

13 ALSF-l-TDZEL 200 - 1800 - 1800 
MALSR-TDZKL 

SSALR-TDnCL 

‘lLS includes LOC. GS, and OM (or FAF). With Offset L0C (max 3). HAT is 250 ad RVR below 2400 is not authorized. 

NOTE: HIRL is required for RVR. Rummy edge lights required for n&b& 

&P3 
Par 370 

Page 43 



8260.3B CHG I2 

Table 10. MILITARY STANDARD STRAIGHT-IN MINIMUMS 

5Rll5Q 

NO LIGHT’S $j?j,a AIs SSALR 
!uIJ or 
SsALa KhuR ODNS u- 

PRECISION 

NON-PRECISION 

u Rww 4-n 1 so tA 24 1 ‘A I & 1 ‘A I u 1 ‘4 I 4a I LA 1 24 1 sA 4o 1 ‘A 40 

1 I 30 I s, 1 (4 I ‘4 I 40 L s4 I co I % I 40 I % I co I S/4 40 I s4 co , 

DYE ARC APPROACH 

u rtEpvlRLD A-E I 50 (REDUCTION BELOT ON’E MILE NOT AUTWMIUD) 1 

‘RVR shorn in hundreds ol feet. 1.0. RVR 24*24OOft. 
$JI&~IUU Len&b ot approach Qhtr la 2000 feet. 
%r non-rtindrrd AIS Ion&ha ok 

a. 2400 to 2900 feet. use S&U%. 

ken 
b. 1000 to 2300 feet. use SSAlS. 

the MAP is located 3/d mile or less from the threshold. 

INSTRUCI’IONS FOR ESTABLISHING MILITARY STRAICBT-M MINIMUMS 
(Use Table 10) 

m 1. titermine Ibe reqwed DH oc MDA by rpplfi(cy exitark found ia the mte facility ebptor of tbir 
Handbook. 

STEP 2. Ermine the boitbt rborr bochda aonr almUon (lur). 

srw 3. Determine the timibility value •~ foilo~~ 
a. Pre&ioa Approaeboa 

(I) HA!,% feei or Ien. htor ‘prddod portloo 01 7abk 10 & KU velue for aircratt l ppmcb 

If the xi 
Read WXOCI tablo to datrrmlno mtnimw vtsIbiUl&!$ UI rpproprlate lkbt ryrWn 

t ie not ohorn on (be tablo. use tbe nori blghrr . 
(2) HAT 2reatu than 250 feet Uw the tnattuetlone for the ooe-)ntdon minimums tn. b. b&w 

Puagrrph 331 doee not rppb. 

srm 4. Eatabllih nillog valuea la 100~root tncrrmonts la ec+ordubce tilh pera&?@ 210. 
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CHAPTER 4. ON-AIRPORT VOR (NO FAF) 

400 GENERAL -Illis cbapia ia divided into two 
sections; one fa tow altitude pfoccdulw and one for 
high altitude teafdxup penetration procodurrs. T&se 
cxiteria apply to praxduru baaed M a VOR frcility 
locstedonanairportinwbichnofkalappnxchtix 
(FAF) is established These procedura muat inux- 
porate a &ure or a pene&atioa turn. An ON- 
AIRPORT facility is one which is located: 

a. For Stdght-In Appnucb Within one mile of 
the nearest portion of the landing nmway. 

b. For Cidlng Approa& Within one mile of tbe 
nearestpcutioooftheuaablelandingsurkoftk 

airpon 

4OL-409. RESERVED. 

SECTION 1. LOW ALTITUDE PROCEDURES 

410. FEEDER ROUTES. Criteria fox feeder routes 
arc umtained in paragraph 220. 

4lL INITIAL APPROACH SEGMENT. The iaitial 
approach fix is received by ovulleaditlg the navigation 
facility. The initial approach is a procedure turn (PlJ. 
necritexiafor&ePTanasareeontainedinpalagxaph 
234. 

41% INTERMEDIATE SEGMENT. This type of 
procedure baa no intermediate segment upon 
completion of the PT. the air&I is on 6nal approach. 

413. FINAL APPROACH SEGMENT. The final 
approach kgins whae the PT interse& the FAC. 

a. AItgrmnt ‘IbeatignmentoftkFACwithtk 
runway oenteriine de&m&a WhetJIer a straight-in or 
circling+aly approach may be established 

(1) Straight-In Tbc angle of convergence of the 
FAC and the exte&d runway eenterlinc ahall not 
exceed 30*. IIe FAC should be aligned to intersect the 
exknded runway centerline 3,000 f&t outward fkm the 
runway threshold When an operational advantage can 
be achieved, this point of iotasaction may be established 
at any point between the runway threshold and a poiot 

_. 

SJOO l2ct outward fnxn the nmway threshold Alao. 
whaeanopaaknfadvantagecsnbea&ieved,aFAC 
which does rd iatasea tk nmway ceotcrline Q 
inkrseetsitatadia~grcatcrthM5~oofkctfkantbe 
threshold m;ry be catablishcd, provided that such anuae 
liUw&hill500~krtCXalQ,oftbeeXtM&dNIlway 
lxuiineatapoillt3,000fc&outwanikomtbenmway 
thresh& Stn@t-ineategoryC,D,andEminimuuu 
ueDotallthakdwheath?firulapppscheounc 
inkfsectstheexta&dnmwaycentalineataanangle 
greateftkn1s* alxladistancelessthan3,ooofY?t(see 

figurr 38). 

Q -APP~ Wb-hme 
izolxsealignmaltdouaotmccttheui~fastraight- 
inland+~acirclingapproa&shallbeautbork4 
andtbeawse~tshouldtcmadctotheccnterof 
thclandingarca. Whenmoperationaladvantagccanbe 
achieved,tkfinalapproacheounemaybealignedto 
pasathroughanypo&moftbeusablekndingsufk 
(sat&3=39). 

b, Au Fii4Oillustratesthefinalapproach 
primsryandse4xR&yareaa. nc@uryafcsia 
longitudi&ycenteredonthcfioalapproachcourse,and 
is 1Omilcalaq. Tbcpimaryareais2mikswideattbc 
fkaciityaodexpandauniformlyto6miluat1Omilu 
franthefacility. Aaecuxkqaraisoneocbaideoftbe 
pkaryrua Itiaz4xomileawidcatthcfM.ityand 
expands uniformly to 1.34 miles m each si& of the 
pfimalyareaat10miles~thcfacilty. Wbentbes- 
milaPTGUSC&oolytbCiCLDCtSmiledoftbe6Ml 
approacharuncadbcoonsidaad 

c Obrtde~ 

(1) str+t-hr The. minimum obstacle cleamnee 
intbepfimalyueais3oofed IIlthesecondaryafea, 
300 feet oc obsraelo closranee ahallbcp&dedattbe 
innereiig~taperingunifomliytozaofeetattkouter 

edge- “Ibe minimumrequiredobstaclecl~atany 
gknpointin&leracoadaryanriafoundinparagxaph 

523b(3r 

(2) Cirdbq Approach In additica to the 
minimm rcquimmts spccifmi in paragraph 4 13c.(l), 
obstacle clearance in the circling area shall be M 
pnx&edinchapter2,sectioa6. 

chap 4 
Par 400 
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rmwArQ------- --_ 

4=- cif- ---I 
Q- 38. ~KW&fENT OPTIONS FOR FINAL APPROACH COURSE On-A+ort VOR, No FM’. 

stdght-to Approach Pmcedurc Pw. 41341). 

h PI’ Altitude (Descent Gradient)- l-be 
csqhtkm &itl& hll be within 1,m feet of ._ . 

F’igun 39. ALIGNMENT OPTIONS FOR FINAL 
APPROACH COURSE On-Airport VOR No 

FAF. CMing App& Pmcedum Par 413a(2). 

Figure 40. FINAL APPROACH PRIMARY AND 
SECONDARY AREAS OpAlrport VOR No 

FM. Par 413b. 

Fr 
tbe 
the 

bchwa~ the F7 canplction’altihdc and the MDA simll 
bclduadatthcrak0f25 fcetfaaichcmc-taithofa 
mile in acesa of2 milc3 (see figure 41). 

NOTE For those procedures in which the fhl 
approiuth ah NOT inlcmcct the extehd nmway 
centerhe within 5200 feel of the runway threshold (see 
parqrqch Ilkr(l)) rlrc assumed point of hter~ection 
for computing the di.stance fhm the fociuty shall be 
3000 feet from he nmw4y threshold. See figure 38. 

Page 46 chap4 -- 
Par 413 
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Figure 41. F-l’ ALTITUDE 
On-Airport VOR, No FAF. Par 4136 

Flgure 42 USE OF STEPDOWN FIX. OmAbporZ 
VOR No FAF. Par 413~ 

c Use of a Stepdown Fix. Use of a stepdown fix 
@magraph 28&) is permitted provided the distance 
fiwlthefmiQQiMhc3tcpdown6xdoeswtexcesd4 
miles. nle &scent gladient bch4cal PT coLnpletic0 
altitudcandstepdown6xaltillldcshallnotmceed150 
fvNh4 ‘Thedescentgladialtwillbc~based 

~qxla ule difrm in PT cm.lpletion altitude minus 

rtcpdownfixalti*dividaibythorpacidadPr 
distanc+,minuatho~tytostcpdownfIxdistancc. 
ohstaclc cl- OUyhCdUCUltO25OfCCtfrmr 
tkste@wntlxtotbeMAPIFEP. &cQurc42, 
pamgraphs 2sl. 252, axxi 33. 

414. MISSED APPROACH SEGMENT. Critaia fa 
themissalappnxchsqgumtamamtainaIinchaptef2, 
scctim7. ll1cMAPistktZlity(see6gu1e42). ‘l-be 
akedapproe&NrfkcasbAuc0mmaxcowthe 
&cility at the rcqukd bci8h~ (see pmgra@ 274). 

4ls-419. RESERVED. 

SECTION 2 HIGH ALTITUDE TEARDROP 
PENETRATIONS 

420. FEEDER ROUXZS Crita-ia fa feeda mutes arc 
c4mtained in palagraph 220. 

421. INITIAL APPROACH SEGMlWI’ (IAF). l-b 
L4F is reeked by owhcading tk navigation facility. 
-nminitialappl-oa&isattardroppeoetrrti4atuln. nc 
aitaiafatbcpeoctraticQtrrmMa-mtainaiin 

paragraph 23% 

422 -IATE SEGMENT. 7hia pmedu= 
?.msnoiJmmcuc~ upxloompl~aloftbe 
pcnetratioohu4tkaircr&iscmJimla~ 

423. FINAL APPROACH SEGMENT. An aimaft 
isconsi&redtobconka.tapprm&upoacomplctiao0f 
the penemiasl tun Howcvu, the bl appmch 
segmcntbcginsmtbtFAC lOmikalkmtbef&lity. 
Tbtportionoftbc~tim~priabtbc 
lO-milepointistrcataiastlxinitialapprcechqment 
see figure 43. 

t Alignmd SamcaslowaltitudcQsfaglapil 
413a). 

b. Arta. Figue43illustratesthe6nalapproach 
plimalyandsecmduy-. nleprimuyuert 
1oQgiMy centned on the FAC and is 10 miles lcq. 
Tbeprimarycuuis2miluwi&attbckcilityand 
expmcbunifo1mlyto8milcsatrpoint10mikr~ 
thefbility. Asum&uyanaironeachsi&oftbe 
primuyalm Iti8zu0mile8wkkatthefacility,and 
cxpnndslmiramlyb2olilcaachsi&aCthcprimary 
arcdatapoint10miksEmnthcfkility. 

chap4 
Par 413 

pagc47 



8260.38 CHG 17 

c-_------ llN_ lONM------( 

7/76 

PORTION OF INITIAL 
SEGMENT CON- 
SInFRED FOR MDA 

-i---- 
I 

- IAF 

f I 

IF 

Flgure 43. PENETRATION TURN. On-Alrport VOR No FAF. Par 423. 

Page 48 mP4 
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c ObrtackCkamnca 

(1) %ralgbt-In Tbeminimumobstacleclarraace 
intbcprimluyuuissoofeeL rnlhc8exdaryueq 
500 feet of obstacle clearanct shall be provided at the 
iMa edge, tapering unifandy to za-0 feet at the outn 
edge. TbeminimumROCrtanygiwnpcintintk 
JeW%kry area is found in pfuagfapb 232c. 

(2) chcling Approach In &iditioa to the 
minimum rrquimmti specihd in paragmpb 423c(l), 
obstacle clearance in the circling m shall be (u 
prcsuii in chapter 2. section 6. 

d. Penetration Turn Alfiftudc (DcJCOff Grdrnf). 
The penetration turn completion altitude shall be at kast 
1,000feefbutndmonthan4,000f~abovetheMDA 
oafinalapproach. 

e. UseofStepdownFk Tkuscofthcstepdown6x 
ispumittafptwidaiIbedirtaooe~tbcfscilitytotbe 

stcpdowll6xdoclIllotexaad10mikd(lcepuagra~ 
28&T). 

I MDA Inadditioatotbcncxmalobatackckuanm 
IqJhWltorthc~approechregmnt(rat 
paragraph 423~). the MDA apedied &ad provide at 
1east1,ooofiYtofckalMcc0~obs~iuthepati~ 
oftbcinitidapplodlKgmentbehvbartkhnrl 
approachscgmedandtbepoiatwhactk8ssumai 

424. MISSED APPROACH SEGMENT. Critrria for 
themisdappoachsegmadarecoataidincbapta2, 
scction7. neh4APiathefhcility(sccfigure43). The 
misedapprodl~ccshafl-overtbe 
h&y at the requid height (see paragraph 274). 

42s-499. Rl%sERv&D. 

_P4 
Par 423 
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CHAPTER 5. TACAN, VOR/DME, AND VOR WITH FAF 

Page 5 1 

500. hENERAL. This chapter applies to approach 
procedures based on the elements of the VORTAC 
facility;i.e., VOR, VOR/DME, and TACAN, in 
which a final approach fix (FAF) is established. The 
chapter is divided into two sections; Section 1 for 
VOR procedures which do not use DME as the 
primary method for establishing fixes, and Section 2 
for VOR/DME and TACAN procedures which use 

collocated, frequency paired DME as the sole me- 
thod of establishing fixes. When both the VOR and 
TACAN azimuth elements of a VORTAC station 
will support it, a single procedure, identified as a 
VOR/DME or TACAN shall be published. Such a 
procedure may be flown using either a VOR/DME 
or TACAN airborne receiver and shall satisfy TA- 
CAN terminal area fix requirements. See Paragraph 

286.d. 

501. - 509. RESERVED. 

Section 1. VOR with FAF 

510. FEEDER ROUTES. Criteria for feeder routes 
are contained in Paragraph 220. 

511. INITIAL APPROACH SEGMENT. Criteria 
for the initial approach segment are contained in 
Chapter 2, Section 3. See Figures 44 and 45. 

512. INTERMEDIATE APPROACH SEG- 

MENT. Criteria for the Intermediate approach seg- 
ment are contained in Chapter 2, Section 4. See 
Figures 44 and 45. 

513. FINAL APPROACH SEGMENT. The final 
approach may be made either “FROM” or “TO- 
WARD” the facility. The final approach segment 
begins at the final approach fix and ends at the 
runway or missed approach point, whichever is 
encountered last. 

a. Alignment. The alignment of the final ap- 
proach course with the runway centerline deter- 
mines whether a straight-in or circling-only ap- 
proach may be established. The alignment criteria 

Chap 5 

differs depending on whether the facility is OFF or 

ON the airport. See definitions in Paragraph 400. 

(1) Off-Airport Facility. 

(a) Straight-In. The angle of conver- 
gence of the final approach course and the extended 
runway centerline shall not exceed 30 degrees. The 
final approach course should be aligned to intersect 
the runway centerline at the runway threshold. 
However, when an operational advantage can be 
achieved, the point of intersection may be estab- 
lished as much as 3000 feet outward from the 

runway threshold. See Figure 46. 

@) Circling Approach. When the final 
approach course alignment does not meet the crite- 
ria for a straight-in landing, only a circling approach 
shall be authorized, and the course alignment should 
be made to the center of the landing area. When an 

operational advantage can be achieved, the final 
approach course may be aligned to any portion of 
the usable landing surface. See Figure 47. 

(2) On-Airport Facility. 

(a) Straight-In. The angle of conver- 
gence of the final approach course and the extended 
runway centerline shall not exceed 30 degrees. The 
final approach course should be aligned to intersect 
the extended runway centerline 3000 feet outward 
from the runway threshold. When an operational 
advantage can be achieved, this point of intersection 
may be established at any point between the thresh- 
old and a point 5200 feet outward from the thresh- 
old. Also, where an operational advantage can be 
achieved a final approach course which does not 
intersect the runway centerline, or which intersects 
it at a distance greater than 5200 feet from the 
threshold, may be established, provided that such a 
course lies within 500 feet laterally of the extended 
runway centerline at a point 3000 feet outward from 
the runway threshold. See Figure 48. 

(b) Circling Approach. When the final 
approach course alignment does not meet the crite- 

Par 500 
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tended distance. 
Radial initial joining intermediate course 
with more than 90 degree turn. Lead 
radial used. 
Radial initial joining intermediate course 
with 90 degree turn. 
Radial initial joining intermediate course 
with less than 90 degrees turn. 

Figure 44. TYPICAL LOW ALTITUDE APPROACH SEGMENTS. VOR with FAF. Par 511 and 512. 

Par 511 and 512 Chap 5 
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Page 53 

Secondary area 
Portion of initial 

/ 

segment after completion 
of penetration turn. 

( FACILITY ) 

AItitude at FAF provides obstacle 
clearance in Initial as well as 
Intermediate segment when an 
IF is not established. 

Figure 45. TYPICAL HIGH ALTITUDE SEGMENTS. VOR with FAF. PY 5 11 and 5 12. 

- 
MLXIMUM ANGLE %y- - ox : 

JSUN WAX 

Figure 46. ALIGNMENT OPTIONS FOR FINAL AP- 
PROACH COURSE. Off-Airport VOR with FAF. 
Straight-In Approach. Par 5 13.a.c l)(a) 

Figure 47. ALIGNMENT OPTIONS FOR FINAL APPROACH 
COURSE. Off-Airport VOR with FAF. Circling Approach. 

Par. 513.a.(l)(b). 

_ Chap S Par 511 and 512 
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RUNWAY C$ - 
, , 

/ AT ANY POINT 

/ 

Y,NAI_ APPROACH COURSE PACILITY 

w 
!iow 

- --- - RUNWAY-- _ _ _ 

ASSUMED POINT 

Figure 48. ALIGNMENT OPTIONS FOR FINAL APPROACH COURSE. On-Airport VOR with FAF. 
Straight-In Approach. Pax S13.a.(2)(a) 

ria for a straight-in landing, only a circling approach 
shall be authorized, and the course alignment should 
be made to the center of the landing area. When an 
operational advantage can be achieved, the final 
approach course may be aligned to any portion of 
the usable landing surface. See Figure 49. 

b. Area. The area considered for obstacle 
clearance in the final approach segment starts at the 
final approach fix and ends at the runway or missed 
approach point, whichever is encountered last. It is a 
portion of a 30-mile long trapezoid (see Figure 50) 
which is made up of primary and secondary areas. 
The primary area is centered longitudinally on the 
final approach course. It is 2 miles wide at the 
facility, and expands uniformly to 5 miles wide at 30 
miles from the facility. A secondary area is on each 
side of the primary area. It is zero miles wide at the 
facility and expands uniformly to 1 mile on each side 
of the primary area at 30 miles from the facility. 
Final approaches may be made to airports which are 
a maximum of 30 miles from the facility. See Figure 
5 1. The OPTIMUM length of the final approach 
segment is 5 miles. The MAXIMUM length is 10 
miles. The MINIMUM length of the final approach 

Figure 49. ALIGNMENT OPTIONS FOR FINAL AP- 
PROACH COURSE. On-Airport VOR with FAF. Cicling 
Approach. Par 5 13.a.(Z)(b). 

Figure 50. FINAL APPROACH TRAPEZOID. 
VOR with FAF. Par 5 13.b. 

Par 513 Chap 5 
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Ftgure 51. TYPICAL !rrRAIcHT-IN FINAL 
APPROACHES. VOR WITH FAF. Par 513b. 

wgmalt shall provide adequate distance for an aircIaft 
tomaketherrquirtddesxnt,andtoqaincemc 
slignment wb a turn is quired ovet the facility. 
Table 14 shall be used to detuminc the minimum length 
nealed to regain the count. 

c Obrtack Clearance 

(1) Straight-In Landlry The minimum obstacle 
clcalance in the pfimary ares b 250 fett In the 
saxmdaIy are& 250 feet of obstacle clearance shall be 
provided at the inou edge, taperiJ.lg uniformly to izro 
feet at the 0ut1~ edge. The minimum obstacle cleafana 
at any given point in the sccoodary area is: 

(2) CM&q Approad~ In ad&km to the 
minimum lequkcmencs specified in paragraph 513c(l), 
obstacle cleamrlce in the circling area shall be as 
pcescxii in chapter 2. se&m 6. 

I 
6 Descent Gradient Pnragmpb 252 applies. 

Table 14. MINXMUM LENGTH OF FINAL 
APPROACH SEGMENT-VOR (IWILES). 

Mqrlkla& of Tm over Pufuty 
@ct-1 

10 20 30 

A 1.0 1.5 2.0 
B 1.5 2.0 2.5 
C 2.0 2.5 3.0 
D 2.5 3.0 3.5 
E 3.0 3.5 4.0 

NOT’E: Thir table may be hteqdatui. lf du minim 
fength~ spe@d in the table am not avai&ble, sbtaight-in 
minimums arv nol anthoritsd &r&we 51 for typical 

fiMI qP’-Ch - 

c useofFistr Critcfiafortheuscofradiofkesare 
amtainedinchaptcr2,sa%ionH. Whcreaprooadurcis 
bnsaicmaITandanon-airpoefkdityisthcFTfiqthc 

clistanccfkxnthekilitytotheFAFshallmtexcecd4 
milu. 

t MDA. Criteria fa &&mining the h4DA are 
cxmtained in chapter 3, section 2. 

514. MISSED APPROACH SEGMENT. Criteria for 
themissedappfoachsegmentarecontainedinchapta2, 
se&m 7. Fa VOR jxoc&uq the MAP and surface 
shall be established as follows: 

(1) Stdght-In The MAP is a point aa t!~ FAC 
whichisNOTtkther&xntheFAFthanthenmway 
threshold (see figure 52). The missed approach surke 
shall commence ova the MAP at the quirai height 
(see paragraph 274). 

(2) ClrcUng Appnmd~ The MAP is a point (IQ 
theFACwhichisNOT&rthcx~theFAFthanthe 
tit usable portion of the landing acth The missed 
approachsurfaccshall~ 0vcrtheMAPatthc 
required height (see paragraph 274). 

chaps 
pat513 

Page 55 
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Flgures2 MAP. 
Oil-Airport VOR with FAF. Par 514a(l). 

b. On-Ah-port FacUltier The MAP is a point on the 
FAC which is NOT tartha &an the FAF than the 
lacility. The missal approach surface shall comment 
ovu the NAP at the requkd height (see paragmph 
274). 

SlW19. RESERVED. 

SECllON 2 TACAN AND VORAIME 

520. FEEDER ROUTES. Criteria fat f& routs 
are contained in paragraph 220. 

521. INlTIAL SEGMENT. Duetothefixing 
capability of TACAN and VORLME a Pr initial 
approach may not be quired. Criteria for initial 
approach wts arc contained in chapter 2. section 3. 

S22 INTERMEDIATE SEGMENT. Critaja for tix 
intermediate segment arc contained in chapter 2, section 
4. 

523. FINAL APPROACH SEGMENT. TACAN and 
VOR/DME final appnches may be based citha on 
arcsamdiat. TbefinalappmachbeginsataFAFand 
aldsattheh4Ap. neMAPisahvaysmarkedwitb8 
tix. 

a. Radial Final Appmad~ Criteria for the radial 
finaIappnxcharcspcci6edinpaxagraph513. 

b9 ArcFinalAppmadb lllelhalappmacharc 
shall be a continuation of the intamediate arc. It shall 
bcspccifiedillNMandt#xlthsthaco~ Arcscloscfthan 

7 m&s (15 mila fix hi& altitude _) and 
fa1Wtban30milcs&omthefMityshallNOTbc 
usedfafinalappnch Notumsampermitiedovertbe 
FAF. 

(1) AIIgnmcat. For sbaight-in approaches, tk - 
tinal approach sn shall pass thfou& the runway 
threshold wbeo the angle of cxxnugence of the runway 
centcrtincandtbetangentofthearcdoesnotexceed IS’. 
whtnthcangleexaxds IS’.thcGnalapproscharcshall 
kalignedbpnssUuougblhecenteroftberiqxxtand 
only circling minimum.~ shall be authorized_ See fip 
53. 

Figwe 53. ARC FINAL APPROACH 
ALXGNM&Nl’. Arc Aliped to Threshold. 

TACAN or VOIUDME Par Sub(l). 

(2) Area ‘The am amaidcred fa obstacle 
clcaranceintkarcik4alapproachsegm&startsatthe 
FAFandendsat&enmwayaMAP,whicheveris 
enaxurtaedlas~ ItshouldNOTbemorethan5miles 
long. ItshaUbedividedixltoprimaqandsccondUy 
am. Tbeprimruyuais8miluwide.andextends4 
miluooeithasideoftbearc. Aseumdqarcaison 
eachsideoftkprkuyanr lI1esaxmdqpreasare2 
mileswidcaredchsi&oftkp&alyuea(seefigure 
54). 

Page 56 Chap5 
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Flgurc 51. ARC FINAL APPROACH AREA. 
TACAN or VOR/DME Par Wb(2) 

(3) Obstack Ckarancc The minimum obstacle 
Cl~ce in the primary area is 500 fett In llle 
secondary m 500 feet of OtStacle clearance shall be 
pVidCd8tthCinnadgC,tapC&gUllifOfIdyto2cn, 

fcetattheoutcraige. 

(4) M Cmdlent Criteria fa &sat 1 
gradients ue speded in paragmpb 252. 

(5) Use of Fixes. Fixes along an an M restricted 
to those farmad by radials 6om the VORTAC fkcility 
whkh providu the DME signal. Critaia fa such tixes 
are containai in chapter 2. section 8. 

(6) MDA sbaight-if MDA? sld not be spcci!M 
lower than circhg for am pl-ccdm. critaia fa 
&tminingtbetzirclingMDAareamtainedinchapta 
3. section 2. 

524. MISSED APPROACH SEGMENT. Criteria far 
the missed qpnxch segment are anlkned in chapter 2, 
sa%ion7. TbeMAPshallbcaradiauDME6x The 
missed appmacb surfkce shall ammmcc muthcfix 
uldatthcfeqlklhcight. AlsosceparagTaph514. 

,VOTE: 77e am missed approach course troy be a 

continuation ofthew approach mc 

525599. RESERVED. 

Page 57 (and 58) 
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CHAPTER 6. NDB PROCEDURES ON-AIRPORT FACILITY, NO FAF 

600. GENERAL nlischaptcfis dividcdintotwo 
sections: OIK for low altitude plucaluru and ooc fa 
high altitude kaldrop palcbation prooeduns. nle-sc 
criteria apply to NDB pmcedun bnscd m a facility 
located on the airport in which no FAF is established. 
Tkscprcc&rumustincqoratcaPTofapenetntion 
hnn. An on&pott facility is one which b located: 

a. For Stdght-In Approach Within 1 mile of any 
portion of the landing runway. 

k For CIrelhq Approach Within 1 mile of any 
po&noftheusablelaudings&tceonthcairpat 

601.609. RESERVED. 

SECllON 1. LOW ALTITUDE PROCEDURES 

610. FEEDER ROUTES Critaia fa feeda routes an 
contained in paragraph 220. 

611. INITLU APPROACFI SEGMENT. The IAF is 
received by OveTbuhg the navigation hility. ThC 

initial approach is a FT. Critai8 for the Pf areas are 
contained in paragraph 234. 

612. VUT’E SEGMENT. This type of 
pnxdurc has no ixltamcdiatc ScgmulL upon 
compktion of tbc PT, the siluaft is on tin8l spplwxh. 

613. FINAL APPROACH SEGMENT. The final 
approach begins whaz the PI intersezts the FAC. 

& Mlgnment The alignment of the FAC with the 
runway centerline &tenninu wbetbcz a straight-in or 
circling+nly approach may be establisbai 

(1) s-t-In The angle of amvergakx of tbc 
FAC and the &a&d runway ce&rlk sbalI not 
exceed 30*. Tk FAC should be aligned to intersect the 
cxknded runway centalioe 3,000 feet outward fkom the 
runway &r&old When an opaationaI advantage can 
be a&iced, this point of intaxcction may be established 
at any point between the nmway thrubold and a point 
5,200 feet outward born the runway threshold Also, 
wheat an operational advantage can be a&&d, a FAC 
which Qes not intax& the runway centerline ot 
intersec&itatadistanccgrcatatban5~OOfuf~thc 
threshold may be established, provided that such course 
liuwitbinsoofaflatcrally,ofthecxta&drlmway 

I 

ccnte&neatapoint3,000fedouhvanifivmtbenmway 
threshold Straight-in c&gory C, D, and E 
minimums arc not authorized when the final 

Chap 6 
Paf600 

apptnachcourseintuscctstbccxtcndcdnlnway 
a~tcflkatrmanglegrcaterthan 15O anda I 
distance less than 3,000 feet (see figure s5). 

(2) Cirdhq Appmch When the FAC 
aligxmnt docd not meet the aitcfia fix straight-in 
land@ only a circling approach shall be authorizbd 
andrhccourscaligxx&sbouldbcma&tothecenterof 
the landing area. Wba~ an opcratiooal adwmtage can be 
achi~theFACmaybcaligncdtopassthrougha.ny 
pOlti(XK&hCusrMeLadingsUfk(SeetigUfC56). 

b. Arrr Fii 57 illustmtu the final approach 
primaryands#xuldqarcYu. nleplimalyarcais 
longitudi~llyccntacdcentaedtheFACandis 1OmiIcslong. 
l%eprimaryarais2.5milawidcattbefhcilityand 
expandsunif~to6mileswidcat10miles~omtk 
facility. AJecadaryareaisoneachsideoftbeprimary 
area. ItiszaomikswidcatthcfkciIity,andmpaob 
kfkmlyt01.34miIc3aneachsi&ofthcprimqafca 
atlOmiIes6raatkfacility. wbenthc5-milePTis 
used,onlytheiana5milesofthe!inalapproacharea 
rKcdteculsidaed. 

e ObrtackCkaramx 

(1) straight-Ilb The minimum obstacle cl- 
in tk primy rrea is 350 feet Exception: Military 

==-=yanW minimum obstacle clcamDcc in the 
ptimalyareaof3Oofeet Inthcsazdaryareq3sofect 
(a 300 feet, as applicable) of clcammx shall lx 
providedattheinnaalge,tapcringuniformlytozero 
f& at the wta edge. To detcrmk ROC in the 
xccn&uy a use the following formula: 

P-m-4 

d=dkbncsb’om hneredge ’ 
E 

Excepti MiIitary users utilize tbc following formula: 

VVhmWs=VvldthofSeamdafy 
d=dktanatom hneredge I 

E 
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(2) circIlng Approrrcb In addititm to tbc 
minimum nquiranents qxzifkd in paragraph 6 13c(l), 
o&tacle clcaranca in tbc circling ara hall be IIJ 
prucrii in chapta 2, section 6. 

d. FT Altitude (Dewtat Cndlent). Tbs PT 
completion altitlldc shall be within l#soo feet of the 
MDA (1,ooO feet with 5 mile IT). provided the 
distance hm the facility to tk point where the FAC 
intersects the nmwry cenkriinc (a tk first usable 
poftiar of the landiq uu fa ‘circling anly’ 

baztwca the PI’ cunplction’dtiti end the MDA hll 
ber&ccd~Uicmtcof25feetfaeachoac4aUhofr 
mile in CxceJs of 2 Lnilu (see figm 58). 

Figure 55. ALIGNMENT OPTIONS FOR FM!. -Airport NDR No FM?. 
Straight-Xn Pnxedun. Pu 6134). 

Page 60 Chap6 -L 
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Figure 56. ALIGNMENT OPTIONS FA_C 
OeAlrport NDB. No FAF. 

Circlhg Apprmd~ Par 613a(t). 

F@ut 57. FINAL APPROACH PRIMARY AND 
SECONDARY AREAS Ow4h-po~ NDB. 

No FAF. Par 6 13b. 

FigumSS. PTALTITUDE. 
Op-Alrport NDR No FAF. Par 6136 

e. UseofaStcpdomaPIL UscofrHqxbwn6x 
@Jamgraph 288c) ia Pamittcd provided tbc distance 
hik6cilitybtbertePdowzlhxdoermtexcad4 
miks. lb dcwaht gradid behveczl FT complctioIl 
altillldcd~wnfixdtitlldcshallrKitaccaed150 
m&l ncdcsccntgradiaAtwillbecomputbdba&?d 
ltpm the difkmcc in FT coalplclioa rltitldc mixlw 
stcpdown6xdtitu&,dividtdbyIbespccihedn 
distJmce_minusthcfacilitytostcpdownfixdishnce. 
obstacle clealance may be reduced to 300 feet 
(Escepliom mtaay 250 &et) eofrl tha stepdown fix to 
rbe h4APIFFP. sx figure 59. plxmglapbs 251,252, and 
253. 

614. MISSED APPROACH SEGMENT. Criteria fa 
tkmissalapproachscgmcntafeamtaincdincbapta2. 
.scction7. nlcMA.Pistbcfacility. !3ecGgum59. The 
misdapproach~shall~o~thc 
facility at the rcquid height (see pagraph 274). 

615.419. RESERVED. 

C&6 
Par 613 
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F&we 59. USE OF STEPDOWN FIX. 
NDB. No FAF. Par613c 

SECIlON 2. HIGH ALTITUDE TEARDROP 
PENETRATIONS 

620. FEEDER ROUTES. Criteria for feeder routa 
arc contained in paragraph 220. 

621. INITIAL APPROACH SEGMENT. lb IAF is 
received by owirhcading tbc navigatial f&caty. Tile 
initiaIappmchisatcardmppenctmtionturn The 
aitaia for the penetfation tllm an containal in 
pamgraph 235. 

622 INTERMEDIATE SEGMENT. The pmcedm 
baa no intamaliatc ScgDmL upon CoKnpletion of the 
pcnctratiunhPn,&caifcraAism6mlappma& 

623. F’INAL APPROACH SEGMENT. An aim& 
is amsideml to be on final appnmch upon compktioo of 
thepmetmtionturn Howcvqthetlnalappnmb 
q.uentbcgimcmtkFAC lOmila&omtkfiuiIity. 
natptionofthepaletmtionprocedurrppiatotk 
lOAle point is treatal as the initial appnmh segment 

(= figure 6Q 

IC AIlgnment. Same u low altitude criteria (see 
paragmph 613r). 

2/13/98 

lo+udin+ cu.&ml M the FAC, UKI ir 10 miler 
long Tbulximuyuerris2.5miIawideattbefilcility, 
andcx+sunif&mlyto8milcaat10milaf?wnthc 
facility. Amndaryuuismachsickoftkprimary 
area 1tirzuomikawi&atth8fibcilityandcxpnndn -- 
un&mlyto2mik8cacbsi&oftkprim8ryarzaat 10 
milaelmthcfLcility. 

c ObrtackCkumce 

(1) stral#t-IE The minimum obstack ckamnce 
inth+MryaKair5oofeet IntIlcsaxn&lyuq 
Sal feet of obstacle clc.Mance slmlIbeprcfvi&dattbe 
iMma&e.tajmingtoizrofcetatthcoutmcdgc. nc 
lGlhUIlRoCrtUlygiVenpintinthersoaodaryUU 
isfdinpaMpptl232c. 

(2) cirdhq AppK48ch In addition to the 
minimum rcqubxab spocitiai in pamgraph 62%(l), 
oM8cla clcarrmce illtbCkCliUg~SbllbeU 

jncsaii in cbapta 2. section 6. 

d. Perretratka Turn AItitude (Duceat Cradle@. 
nle lLwz&ration turn ampktion altitude shall be at least 
1,OOOf~butnotmmctban4.CXMfedabovcthcMDA 
onfimlapproa& 

c UstofaSttpdonFis. Useofaateqdownti 
(puagrapll288c)i8pumitrsd.puvi~tkdiatat4cc 
f?omtk&cilitytotbtstcpcbwllllxclomnc4cxceui10 
milu(seepnlagraph251). - 

t MDA. InauitiantothcnanMlobstAclecl~ 
requinmentsofthcfinalapproacb~(see 
paragnxph 623c), the h4DA spa&d shall prwidt at 
kast 1,ooo fti of clearance muobstackainthat 
poctionof&ci&ialapproa&scgamtbchv~thc6nal 
appIwchscgmmtuultllepoiutwbaetbeassumed 
~~l&MLBckintnocpLI&&bOUDdooMc(SCC 

624. MISSED APPROACH SEGMFM’. Critaia ta 
tbtmissalappoachaegma&areamtainalin&aptu2, 
section7.lbcMApistbct%cility(sce6gurc60). Tllc 
missedappronchsurf?uxshalllxtnmamovcrthc 
facility at the rquired height (see paragraph 274). 

62S.499. RESERVED. 

b. Ara. Figure 60 illustrates the Hal approach 
plimalyandslxmdqalwLs. Thcprimqarcais 

Page 62 chap6 
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Figurt 60. PENETRATION TURN. OrAirport NDE No FAF. Par 623. 
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* CHAPTER7. NDB WITHFAF * 
700. GENERAL. This chapter prescribes criteria 
for NDB procedures which incorporate a final 
approach fix. NDB procedures shah be based only 
on facilities which transmit a continuous carrier. t 

701.-709. RESERVED. 

Section 1. NDB With FAF 

710. FEEDER ROUTES. Criteria for feeder 
routes are contained in paragraph 220 

711. INITIAL APPROACH SEGMENT. Criteria 
for the initial approach are contained in Chapter 
2, Section 3. 

713. INTERMEDIATE APPROACH SEC- 
MENT. Criteria for the intermediate approach 
segment are contained in Chapter 2, Section 4. 

713. FINAL, APPROACH SEGMENT. The final 
approach may be made either FROM or 
TOWARD the facility. The final approach 
segment begins at the final approach fix and ends 
at the runway or missed approach point, 
whichever is encountered last. 

NOTE: Criteria for the est&Zishment of arc fineI 
approaches are specijkd in paragraph 523b. * 

u. Alignment. The alignment of the final 
approach course with the runway centerline 
determines whether a straight-in or circling-only 
approach may be established. The alignment 
criteria differs depending on whether the facility 
is OFF or ON the airport. See definition in 
paragraph 400. 

(1) Off-Airport Facility. 

(a) Straight-in. The angle of 
convergence of the final approach course and the 
extended runway centerline shall not exceed 30”. 
The final approach course should be aligned to 
intersect the runway centerline at the runway 
threshold. However, when an operational 
advantage can be achieved, the point of 
intersection may be established as much as 3,600 
feet outward from the runway threshold. See 
Figure 61. 

Chap 7 
Par 700 

Figure 61. ALIGNMENT OPTIONS FOR FINAL AP- 
PROACH COURSE. Off-Airport NDB with FAF. 
Straight-in Approach. Par 713.a.(lKa). 

@,I Circling Approach When the 
final approach course alignment does not meet 
the criteria for straight-in landing, only a circling 
approach shall be authorized, and the alignment 
should be made to the center of the landing area. 
When an operational advantage can be achieved, 
the final approach course may be aligned to any 
portion of the usable landing surface. See Figure 
62. 

Figure 62. ALIGNMENT OPTIONS FOR FINAL AP- 
PROACH COURSE. Off-Airport NDB with FAF. Circling 
Approach. Par 713.1.(l)(b). 

(2) On-Airport Facility. 

(a) Straight-in. The angle of 
convergence between the final approach course 
and the extended runway centerline shall not 
exceed 30 degrees. The final approach course 
should be aligned to intersect the extended 
runway centerline 3,066 feet outward from the 
runway threshold. When an operational 
advantage can be achieved, this point of 
intersection may be established at any point 
between the runway threshold and a point 5,200 
feet outward from the runway threshold. Also, 
where an operational advantage can be achieved, 
a final approach course which does not intersect 

Page 65 
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I igurr 63 ALI(;Nhll:NT OPTIONS I:OR I-INAl. APPROACI. On-airport NDI+. Par 713.a.(Z)(a). 

the runway centerline, or which intersects it at a 
distance greater than 5,206 feet from the 
threshold, may be established provided such a 
course lies within 500 feet laterally of the 
extended runway centerline at a point 3,666 feet 
outward from the runway threshold. See Figure 
63. 

(b) Circling Approach. When the 
final approach course alignment does not meet 
the criteria for a straight-in landing, only a 
circling approach shall be authorized, and the 
course alignment should be made to the center of 
the landing area. When an operational advantage 
can be achieved, the final approach course may 
be aligned to any portion of the usable landing 
surface. See Figure 64. 

b. Area. The area considered for obstacle 
clearance in the final approach segment starts at 
the final approach fix and ends at the runway or 
missed approach point, whichever is encountered 
last. It is a portion of a 15-mile long trapezoid (see 
Figure 65) which is made up of primary and 
secondary areas. The primary area is centered 
longitudinally on the final approach course. It is 
2.5 miles wide at the facility and expands 
uniformly to 5 miles at 15 miles from the facility. 
A secondary area is on each side of the primary 
area. It is zero miles wide at the facility, and 

Page 6ci 

I’igure 64. ALIGNMENT OPTIONS FOR FINAL AP- 
PROACH COURSE. On-Airport NDB with FAF. Circling 
Approach. Par 713.%(2)(b). 

F&wc 65. FINAL APPROACH TRAPEZOID. NDB with 
FAF. Par 713.b. * 

Chap 7 
Par 713 
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expands uniformly to 1 mile esch side of the primary 
am at 15 miles tkxn the facility. Final approaches may 
bemadetorirpcruwhichareamaxim~of 1Smila 
fkn the Glity. The OPTIIWM length of fhe final 
approach segment is 5 miles. The MAXMUM length 
ia 10 miles. The MINlMuM length of the 6nal 
approach segment shall provide adequate distance for an 
aimmA to make the quid clcsccnt, and to rqain 
course alignment when a turn is required okvf the 
facility. The following table shall be used to det.emGne 
tbemioimumlqthneaiedtoqainlhecoW. 

Thle 15. MINIMUM LENGTH OF FINAL 
APPROACH SEGMENT - NDB (Miles) 

APPd 

MqnJtndc olTwa over PadUty 

CDcL=4 
cl(rg0cJ 

10 I 20 I 30 

3 1.0 1.5 2.0 1.5 2.0 ZJ 
C 2.0 2.5 3.0 
D 2.3 3.0 3.5 
E 3.0 3.5 4.0 

NOlIZ l’%ti table may be interpdoted. I/hunr qfmore 
than 3P arr rrquid, or i/the minimum lengths speci/ied 
in the table arv not awikable far the -e&e, stnaight- 
in minimunu are NOT authorized. See jIgwe 66 for 
typicaljinal appnxxh arear. 

C-- z-_ _-- a i 
?.u 

_ 
?AaLlm 

“-_& 
--__ 1 

-w- -7 
PINAL AmlOAai SEChQnT - - - - 4 

c. Obstack Ckamct. 

(1) stdght-In ‘Ibe xlinialuln ohs@&! clearaoce 
in the primary um is 300 feet. Exceptloo: Militasy 
users may apply a minimum obstacle clcdmncc in the 
primaryarraof250fcctInthesecondaryarea,300fed 
(or 250 fat, as applicable) of obstacle cleanu~ce sbaU be 
protidcd at the inner edge, tapering uniformly to zero 
fbtt at the cukr edge. Tbe minimum ROC at any giwz~ 
pointinthesecondaryareais: 

ws 
kd 

When Ws = Wdth of Secondary r+ 
d = diicr from inner rdga g 

Exception: Military users utilize the formula to 
de&e ROC in the secondary area. Annotate joint 
civ&&nUitafy SW.9 that civilian users add 50 feet to 
all minimums if250 ROC is used 

ROC=nOx$+ 

Where Ws = Width of Secondary 
d=diktan#hominnerrdga ’ 

E 

(2) Clr&q Appmactr In addition to the 
minimum m specified in pmgraph 71341). 
obstacle clauance in the circling area shall be as 
prescribed in chapter 2, section 6. 

d. Descent Cradknt Pamgraph 252 appks. I 

c Use of Fixer; Criteria for the use of radio !ixes arc 
contained in chap& 2. section 8. Whm a procedure is 
basedona~bndanon_airportfacilityistbePT~tbc 
distance tirn the facility to the FAF shall not exceed 4 
miles. 

1. MDA. Criteria for de-g the MDA arc 
contained in cbspter 3. section 2. 

714. MISSED APPROACH SEGMENT. Criteria for 
themissedapproachsegmentarec0ntaiwzdinchapter2. 
section 7. The MAP and surface shall be established aa 
foUows: 

L Off-Airport Fadlties. 
Figure 66. TYPICAL FINAL APPROACH 

AREAS NDB with FAF. Par 713b. 

&P7 
Par 713 
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(1) StmigbIn. ?be h4AP is a point on the FAC 
wbicb is NOT FARTHER hpm tk FAF than the 
runway threshold The miaacd approach ruface shall 
ulmmellccovutbeMAP8ttberquircdbeight(see 
paragraph 274 and figure 67). 

Flgurc 67. MAP. 
Of?-Airport NDB with FAF’. Par 714a(Q 

(2) CffcuIqApprlMcb I%cMAPisrpointal 
tbaFACwhi&isNOTFARTHERfkomthoFAFthan 
thc6rstu8blepcatialoftbellmdingrr#. lb8missod 
appf0echsurFeshaUccunaxe OvcrtkhfAPatthc - 
rsquirrd heisht (= mph 274). 

b. On-AhportFadlMu. TbeMAPisrpointcmthe 
FACwhichisNUTFARTHERtkantkFAFthanr3~e 
facility. lb missi approach sulikc shall canmeace 
over the MAP at the fquired height (see paragraph 
274). 

71s799. RE!xRvED. 

Page 68 chap7 
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(1) Straight-In. The angle of conver- 
gence of the final approach course and the extended 
runway centerline shall not exceed 30 degrees. The 
tinal approach course should be aligned to intersect 
the runway centerline at the runway threshold. 
However, when an operational advantage can be 
achieved, the point of intersection may be estab- 
lished as much as 3000 feet outward from the 
runway threshold. See Figure 68. 

Figure6S. ALIGNMENT OPTIONS FOR FINAL AP- 
PROACH COURSE. L/MF Range with FAF. Stndght-In 
rpproach. Pu 733.a.( 1). 

(2) Circling Approach. When the final 
approach course alignment does not meet the crite- 
ria for a straight-in landing, only a circling approach 
shall be authorized, and the course alignment should 
be made to the center of the landing area. When an 
operational advantage can be achieved, the final 
approach course may be aligned to any portion of 
the usable landing area. gee Figure 69. 

6. Am. The area considered for obstacle 
clearance in the final approach segment starts at the 
final approach fix and ends at the runway or missed 
approach point, whichever is encountered last. It is a 
portion of a rectangle which is 10 miles long and 3.4 
miles wide, centered longitudinally on the final 
approach course. There is no secondary area. See 
Figure 70. Final approaches may be made to air- 

Figure.69. ALIGNMENT OPTIONS FOR FINAL AP- 
PROACH COURSE. L/MF Range with FAF. CircUy 
approwh. Par 733542). 

Figure 70. FINAL APPROACH OBSTACLE AREA. I.&W 
Range with FAF. Par 733.b. 

7 
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Figure 71. FINAL APPROACH SEGMENT. L/MF Range 
with FAF. Par 733.b. 

ports which are a MAXIMUM of 10 miles from the 
facility. However, only that portion of the 10 mile 
rectangle which falls between the final approach fix 
and the missed approach point shall be considered as 
the final approach segment for obstacle clearance 
purposes. gee Figure 71. The OPTIMUM length of 
the final approach segment is 5 miles. The MAXI- 
MUM length is 10 miles. The MINIMUM length of 
the final approach segment shall provide adequate 
distance for an aircraft to make the required descent 
and to regain course alignment when a turn is 
required over the facility. The following table shall 
be used to determine the minimum length needed to 
regain course alignment. 

Table 17. MINIMUM LENGTH OF FINAL APPROACH 
SEGMENT (MILES) L/MFR 

Approach * 
Magnitude of Turn over the Fdlity 

category 
10” 20° 3o” 

P ::: :; 
2.0 

C 
D 33 

2.5 T: 
3:s 

E 3.0 3:: $0 

NOTE: This table mny be interpbhted If turns of more than 
30 degrees an required, or if the minimum kngthr fpec@fd 
in the table are not avaihble for the pvcedufe. might-in 
mininu mr are not authorized 

Chap 7 Par 733 
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c. Obstacle Clearance. 

(1) Straight-In. The minimum obstacle 
clearance in the final approach segment is 300 feet. 

(2) Circling Approach. In addition to the 
minimum requirements specified in Paragraph 
733.c.(l) above, obstacle clearance in the circling 
area shall be as prescribed in Chapter 2, Section 6. 

d. Descent Gradient. The OPTIMUM de- 
scent gradient in the final approach segment should 
not exceed 300 feet per mile. Where a higher descent 
gradient is necessary, the MAXIMUM permissible 
gradient is 400 feet per mile. See also Paragraph 25 1. 

(1) Straight-In. The descent gradient 
shall be computed using the distance from the FAF 
to the runway threshold and the difference in alti- 
tude between the altitude over the FAF and the 
touchdown zone elevation. 

(2) Circling Approach. The descent gra- 
dient shall be computed using the distance from the 
FAF to the first usable portion of the landing 
surface, and the difference in altitude between the 
altitude over the FAF and the circling MDA. 

NOTE: Where straight-in descent gradi- 
ent criteria are exceeded, only circling MDA shall 
be authorized. 

e. Use ofFixes. Criteria for the use of radio 
fixes are contained in Chapter 2, Section 8. 

f Minimum Descent Altitude. Criteria for 
determining the MDA are contained in Chapter 3, 
Section 2. 

734. MISSED APPROACH SEGMENT. Criteria 
for the missed approach segment are contained in 
Chapter 2, Section 7. The missed approach point 
and surface shall be established as follows: 

a. Straight-In. The missed approach point is a 
point on the final approach course which is NOT 
farther from the FAF than the runway threshold. 
See Figure 66. The missed approach surface shall 
commence over the missed approach point at the 
required height. See Paragraph 274. 

6. Circling Approach. The missed approach 
point is a point on the final approach course which is 
NOT farther from the final approach fix than the 
first usable portion of the landing area. The missed 
approach surface shall commence over the missed 
approach point at the required height. See Para- 
graph 274. 

735. - 799. RESERVED. 

Par 733 Chap 7 



8260.3B 
7176 

Page 71 

CHAPTER 8. VHF/UHF DF PROCEDURES 

800. GENERAL. These criteria apply to Direction 
Finding procedures for both high and low altitude 
aircraft. DF criteria shall be the same as criteria 
provided for ADF procedures, except as specified 
herein. As used in this Chapter, the word “facility” 
means the DF antenna site. DF approach proce- 
dures are established for use in emergency situa- 
tions. However, where required by a using agency, 
DF may be used for normal instrument approach 
procedures. 

801. - 809. RESERVED. 

Section 1. VHF/UHF DF Criteria 

810. ENROUTE OPERATIONS. Enroute aircraft 
under DF control follow a course to the DF station 
as determined by the DF controller. A minimum 
safe altitude shall be established which provides at 
least 1000 feet (2000 feet in mountainous areas) of 
clearance over all obstacles within the operational 
radius of the DF facility. When this altitude proves 
unduly restrictive, sector altitudes may be estab- 
lished to provide relief from obstacles which are 
clear of the area where flight is conducted. Where 
sector altitudes are established, they shall be limited 
to sectors of not less than 45 degrees in areas 
BEYOND a 10 mile radius around the facility. For 
areas WITHIN 10 miles of the facility, sectors of 
NOT LESS THAN 90 degrees shall be used. Be- 
cause the flight course may coincide with the sector 
division line, the sector altitude shall provide at least 
1000 feet (2000 feet in mountainous terrain) of 
clearance over obstacles in the adjacent sectors 
within 6 miles or 20 degrees of the sector division 
line, whichever is the greater. No sector altitude 
shall be specified which is lower than the procedure 
or penetration turn altitude or lower than the alti- 
tude for area sectors which are closer to the naviga- 
tion facility. 

811. INITIAL APPROACH SEGMENT. The ini- 
tial approach fix is overhead the facility. 

Figure 72. LOW ALTITUDE DF APPROACH AREA. 
PaI 811. 

Figure 73. HIGH ALTITUDE DF APPROACH AREA. 
Par 811. 

a. Low Altitude Procedures. The initial ap- 
proach may be either a 10 mile teardrop procedure 
turn or the triangular procedure illustrated in Figure 
72. In either case, the 10 mile procedure turn criteria 
contained in Paragraph 234.a., b., c., and d. apply. 

b. High Altitude Premium. The initial ap- 
proach may be either the standard teardrop penetra- 
tion turn or the triangular procedure illustrated in 
Figure 73. When the teardrop penetration turn is 
used, the criteria contained in Paragraph 235.a.. b., 
c., and d. apply. When the triangular procedure is 
used, the same criteria apply except that the limiting 
angular divergence between the outbound course 
and the reciprocal of the inbound course may be as 
much as 45 degrees. 

Chap 8 Par 800 
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812. INTERMEDIATE APPROACH SEC- 
MENT. Except as outlined in this paragraph criteria 
for the intermediate segment are contained in Chap- 
ter 2, Section 4. An intermediate segment is used 
only when the DF facility is located off the airport, 
and the final approach is made from overhead the 
facility to the airport. The width of the primary 
intermediate area is 3.4 miles at the facility, expand- 
ing uniformly on each side of the course to 8 miles 
wide 10 miles from the facility. A secondary area is 
on each side of the primary area. It is zero miles wide 
at the facility, expanding along the primary area to 2 
miles each side at 10 miles from the facility. See 
Figure 74. 

SECONDARY 

1 NM = 

2” 
.+ 

4 NM 

: W, (NM) =.PD 

= WV = (I NM 

Figure 74. DF INTERMEDIATE APPROACH AREA. 
Par 812. 

813. FINAL APPROACH SEGMENT. The final 
approach begins at the facility for off-airport facili- 
ties or where the procedure turn intersects the final 
approach course for on-airport facilities (see Para- 
graph 400 for the definition of on-airport facilities). 
DF procedures shall not be developed for airports 
which are more than 10 miles from the DF facility. 
When a facility is located in excess of 6 miles from 
an airport, the instrument approach shall end at the 
facility and flight to the airport shall be conducted in 
accordance with visual flight rules (VFR). 

a. Alignment. 

(1) On-Airport Facilities. Paragraph 
613.a.( 1) and (2) apply. 

(2) Off-Airport Facilities. Paragraph 
713.a.( l)(a) and (b) apply. 

6. Area. 

(1) Low Altitude Procedures. Figure 74 
illustrates the final approach primary and secondary 
areas. The primary area is longitudinally centered 
on the final approach course and is 10 miles long. 
The primary area is 3.4 miles wide at the facility and 
expands uniformly to 8 miles wide at 10 miles from 
the facility. A secondary area is on each side of the 
primary area. It is zero miles wide at the facility and 
expands uniformly to 2 miles on each side of the 
primary area at 10 miles from the facility. 

(2) High Altitude Procedures. The area 
considered is identical. to that described in Para- 
graph 623.b. and Figure 60 except that the primary 
area is 3.4 miles wide at the facility. 

C. Obstacle Clearance. ’ 

(1) Straight-In. The minimum obstacle 
clearance in the primary area is 500 feet. In the 
secondary areas, 500 feet of obstacle clearance shall 
be provided at the inner edge;tapering to zero feet at 
the outer edge. The minimum required obstacle 
clearance at any given point in the secondary area is 
shown in Appendix 2, Figure 123. 

(2) Circling Approach. In addition to the 
d 

minimum requirements specified in Paragraph 
813.c.(l), obstacle clearance in the circling area shall 
be as prescribed in Chapter 2, Section 6. 

d. Procedure Turn Altitude. The procedure 
turn completion altitude (minimum base leg altitude 
in triangular procedures) shall be within 1500 feet of 
the MDA on final approach. 

e. Penetration Turn Altitude (Descent 
Gradient). The penetration turn altitude (minimum 
base leg altitude in triangular procedures) shall be at 
least 1000 feet but not more than 4000 feet above the 
MDA on final approach. 

t: Minimum Descent Altitude (MDA). The 
criteria for determining MDA are contained in 
Chapter 3, Section 2, except that in high altitude 
procedures, the MDA specified shall provide at leaat 
1000 feet of clearance over obstacles in that portion 
of the initial approach segment between the final 
approach segment and the point where the assumed 

Par 812 Chap 8 
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Page 73 (and 74) 

penetration course intercepts the inbound course. 6. Fern the Initial Approach Fix to Within 
See Figure 60. do Esrimated 30 &con& of the Final Station Pas- 

sage or Missed Approach Point. 15 Seconds. 
814. MISSED APPROACH SEGMENT. Criteria 
for the missed approach segment are contained in 
Chapter 2, Section 7. For on-airport facility loca- 

c. Withk 30 Seconds of the Final Station 

tions, the missed approach point is the facility. For 
Passage or Missed Approach Point. 5 Seconds. (15 

off-airport facility locations, the missed approach 
Seconds for Doppler DF Equip.). 

point is a point on the final approach course which is 
NOT farther from the facility than the first usable 
landing surface. The missed approach surface shall 
commence over the missed approach point at the 
required height. See Paragraph 274. 

821. - 829. RESERVED. 

815. - 819. RESERVED. Section 3. Mlnlmuma 

Section 2. Comnumkations 

820. TRANSMISSION INTERVAL, DF naviga- 
tion is based on voice transmission of heading and 
altitude instructions by a ground station to the 
aircraft. The MAXIMUM interval between trans- 
missions is: 

830. APPROACH MINIMUMS. The minimums 
established for a particular airport shall be as pre- 
scribed by the appropriate approving agency, but the 
MDA shall NOT be lower than that required for 
obstacle clearance on final approach and in the 
circling area specified in Chapter 2, Section 6. 

a. Enroute +erah~ns. 60 Seconds. 831. - 899. RESERVED. 

Chap 8 Par 813 
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CHAPTER 9. lNSTRUMENT LANDING SYSTEM (HS) 

8260.3B CHG 16 

900. GENERAL. This chapter applies to approach 
procedures based on the Instrument Landing System 
(ILS). 

901. DEFINITION OF TYPES. 

a. ES Category I. An ILS approach procedure 
which provides for approach to a decision height of not 
less than 200 feet. 

b. LLS Category II. See Section 6. Criteria to be 
incorporated at a later date. 

c. 1Z.S Category III. See Section 7. Criteria to 
be incorporated at a later date. 

d. Lmalizer and LDA. Approach procedures 
which do not use the glide slope component of the ILS. 

e. Simultaneous ES. An ILS approach procedure 
based on ILS installations which serve parallel runways 
and provides for simultaneous approaches to authorized 
minimums. 

902.909. RESERVED. 

Section 1. ILS Category I Components 

* 910. SYSTEM COMPONENTS. The Category I ILS 
procedures are based upon the components listed below. 
Substitution is permitted only as specified in paragraphs 
283, 911, 912, and 930. 

a. Localizer (LOC), Category I quality or better. 

b. Glide Slope (GS), Category I quality or better. 

c. Outer Marker (OM). 

911. OUTER COMPASS LOCATOR (LOM). 
Compass locator radio facilities installed at outer marker 
sites are not considered basic components of the ILS. 
However, when installed, they may be used in lieu of 
the outer marker. * 

Chap 9 
Par900 

912. DISTANCE MEASURING EQUIPMENT 
@ME). When installed with the ILS, DME may be 
used in lieu of the outer marker. When a unique 
operational requirement exists, DME information 
derived from a separate facility, as specified in 
paragraph 282, may also be used to provide ARC initial 
approaches, a FAF for back course (BC) approaches, or 
as a substitute for the outer marker. When used as a 
substitute for the outer marker, the fix displacement 
error shall NOT exceed plus or minue l/2 mile and the 
angular divergence of the signal sources shall NOT 
exceed 6 degrees. 

913. INOPERATIVE COMPONENTS. A complete 
Category I ILS consists of the components specified in 
paragraph 910. When the localizer fails, an ILS 
approach is not authorized. When the glide slope 
becomes inoperative or is not available, the ILS reverts 
to a nonprecision approach system. In this case, 
obstacle clearance from paragraph 954 and the 
nonprecision minimums from paragraph 350 apply. 

* When other components become inoperative, the ILS 
may continue in use with the landing minimums as 
prescribed in paragraph 350. 

914.-919. RESERVED. 

Section 2. ILS Category I Criteria 

920. FEEDER ROUTES. The criteria for feeder 
routes are contained in chapter 2, section 2. 

921. INITIAL APPROACH SEGMENT. The criteria 
for the initial approach segment are contained in chapter 
2, section 3. * 

Page 75 
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922. INTJZRMEDIATE SEGMENT. Except as 
stated in this paragraph, the criteria for the interma 
diate segment are contained in Chapter 2, Section 4. 
The intermediate segment begins at the point where 
the initial approach course intercepts the local&r 
course. It extends along the inbound local&r course 
to the FAP for local&r approaches or the glide slope 
intercept point for ILS approaches. Tbe minimum 
length of the intermediate segment depends on the 
angle at which the initial approach course intersects 
the local&r course, and is specified in Table 18. The 
MAXIMUM angle of intersection shall be 90 degnes 
unless a lead radial as specified in Paragraph 232.a. is 
provided and the kngtb of the intermediate segment is 
increased in accordance with Paragraph 242.b. See 
Figure 75. 

w 

Figure 75. INTERMEDIATE SJZMENT VS. ANGLE OF 
INTERSECTION. ILS Categosy I. Par 922. 

923. DESCENT GRADIENT. Even though the 
minimum length of the intermediate segment may 
be less than that specified in Chapter 2, Section 4, 
intermediate descent criteria specified in Paragraphs 
242.d and 243.d shall be applied to at least 5 miles of 
flight track immediately prior to the glide slope 
intercept point. 

Table 18. INTERSECTION ANGLE VS. LENGTH 
OF INTERMEDIATE SEGMENT. 

Maximum Angle of 
Intersection 

Wegreed 

:: 

:; 

Minimum Length of 
Segment 
(Miles) 

: 
3 
4 
S 
6 

924. ALTITUDE SELECI’ION. Altitudes selected 
for the initial approach and intermediate approach 
segments shall be established and provide required 
obstacle clearance as specified in Chapter 2. In 
addition, the selected altitudes shall be limited as 
follows: 

a PNX&UIZ Turn. The procedure turn com- 
pletion altitude shall NOT be lower than the glide 
slope interception altitude nor more than 500 feet 
above the glide slope interception altitude. The glide 
slope interception point shall be the outer marker 
whenever possible. 

h H&h Altitude Teerdrop Pcnetmtion Turn. 
The penetration turn completion altitude shall NOT 
be lower than the glide slope interception altitude 
nor more than 4Ml feet above the glide slope 
interception altitude. The glide slope interception 
point shall be the outer marker whenever possible. 

c. Other Initial Appnanchcs. The altitude at 
which the 1-r course is intercepted shall NOT 
be less than the glide slope interception altitude. 

d. Intamafiate Appmch. The altitude shall 
NOT be less than the glide slope interception alti- 
tude. The glide slope interception point shall be the 
outer marker whenever possible. When the glide 
slope is inoperative, the intermediate approach alti- 
tude shall provide at least 500 feet of obstacle 
clearance from the point of interception of the 
local&r course to the outer marker or other final 
approach fix. T’he altitudes selected by application of 
the obstacle clearance specified in this paragraph 
may be rounded to the nearest 100 feet. Sac Para- 
graph 231. 

925. - 929. RESERVED. 

Page 76 chap9 
Par 922 
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SECTION 3. ILS CAT I FINAL APPROACH 

930. FINAL APPROACH SEGMENT. Thc linal 
approach segment shall begin at the point where the 
glide slope is intercepted, and descend to the authorized 
decision height (DH). Whae possible, this point shall 

be coincidental with a designated FAF. At lo~atiotu 
where it ia not possible for the point of glide slope 
iotercept to coincide with a designated FAF, the point of 
glide slope intcrccption shall be located PRIOR to the 
FAF. Where a designated FAF cannot be provided, 
specilk authorizttion by the approving authority is 

rrquircd 

a. Alignment. Tbc hd approachcourse is normally 
aligned with the nmway centerline. Where a unique 
operational requknent indicates a need for an offset 
course, it may be appro* provided the course 
intersectsthezunwaycenterlineatapoint l,lOOto 1300 
feet toward the runway threshold 6xnn the DH point UI 
the glide slope and the angular divergence of the course 
does NOT exceed 3.. 

h. Area. The area considered for obstacle clearance 
in the tlnal approach segment consists of a Gnal 
approach area and transitional surfaces. 

(1) FlnaI Approach Area. The tins1 approach 
area has the following dimensions: 

(a) Length. Tbelinalapproachareais 
50,ooo fket long mcasUcd outward along tbc lIna.l 
appfoech course from a point begin&g 200 f& 
outward gem the runway threshold Whue opera- 
tionally required by other procedural considerations due 
to existing obstacles, the length may bc increased as 
shown in figure 76. ‘Ihc tInal approach m uscd shall 
only be that portion of the arna which is bctwecn the 
glide slope interception point and the point 200 feet fkom 
the threshold 

(b) Width The tonal approach area is 
centered on the extended tunway centerline except in 
thosecasuwhereanoflktlocalizaisre+red#as 
provided in paragraph 9304 in which case the area is 
centered on the final approach course. The area has a 
width of 1,000 fat at the point 200 feet &n-n the 
threshold and expands uniformly to a width of 16,000 
feet at a point 50.000 feet 6om the point of hegkning. 
This width further expands uniformly where greater 
length is tequired as in paragraph 93Oh(l)(a). See 
6gure 76. 

8260.38 CHb 17 

Figure 76. ILS CATEGORY I FINAL APPROACH 
AREA. P8r 930, 

llx width eithex side of the centerline at a given 
distMce’6”fnxtlthepointoflxgkingcanbefound 
by using the famuk “500+.15D=v2~; e.g.; 500+.15 
X 50,000= 8,000, which is H width; thetefon, the total 
width is 16,000 feet at the 50,000 fad point 

MXE: IFhem glide slope interception occurs at a 

distice gnnter than SO,200 feet fawn the threshold. the 

/inol appnxwh areu and the /jlyII apptwch surjoce moy 

be extendal symmrtria~l& IO a maximum distance dictated 

by the nsubili~ o/the glide slop 

MI. FINN. APPROACH OBSTACLE CLE.4RMCZ 
SURFACE (OCS). The Gnal appmach OCS is au 
inclined plane which originatu at the runway THR 
clevatioq 975 feet befixe ground point of intercept (GPQ 
andovcrli4z¶thefInalapproa&area Theslufaceis 
divided into tvm rectianx an ulna 10,ooo foot section 
andanoluer40,ooofattscctlon -I%eslopcofthesurfkce 
changes at the 10,ooo foot point Ihe exact giadient 
diIksacuxdiqtotheangleatticlttheglideslopeis 
established (see Ggure 77). Paragraphs 934 and 935 
address applicatiai of the OCS. 

Figure 77. OBSTACLE CLEARANCE 
SURFACES Par 931. 

chap 9 

Par 930 
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952 TMNSITIONAL SURFACES. Tmnsitioaal 
sulfkufixILSCakgolyIucinclinodplaMYwilha 
rlapeof7:1wbkhcxtaxloutwardandupwaldfroQtba 
edge of the fkul approach arq starting at the height of 
tk applicable tinal approach surface and cxtding for a 
lateral disbrace of 5,000 feet rt the light Ilqlu to tba 
Ii4 approach course (see figure 76). 

935. BFFWT OF OBSTACLES INSIDE 
see pnragrapb 251 for tbo m of 
portioaofrnILSrppwcll. 

THZDE. 
tbevisul 

I 

936 GLIDE SLOPE In additicla to the requhd 
o&stacle thaIan+ tbe following slrulI apply to the 
s&&xl of glide slope angle and antalnJ Iocatiocx 

933. DELETED 

934. OBSTACLE CLEARANCE No obstacle sbalI 
pen&ate the applicable iinal eppnxcb CXS specified in 
peragmpll931atktnulsitiooalsl&cutpeci[iedin 
paragraph 932. C4xnpare obstacle height to the appre 
ptiatc ocwtiond surf& using the folmulae below. 

a Inner OCS (oCS& Calculate the height of the 
0(X, a any distamx D less than 10,97S feet &xn GPI 
using the following famulx 

an Glide slope high All new and relocstad ILS 
hcilitica will be oaamissionai with a 3’ glide slope 
angIe. Jxsting kiIitica may contin* in opaatioo 
without &age in the established gIi& rlope an&. 
Anglesgrcatcrthan3’alcsstban2’shallnotbc 
established witbout approval of the Flight Standa& 
Savict, FAA, Wuhiqtcq D.C., a qqxqxh 
milihuyauthailyaswcasary. 

I 

OCS, Height Abova THR - [(tan(p) - 0.02366) x D ] - 20 

w&z gs=glideslo$teangk 
D=dismcefhxnGPIinfee( 

b. Outer OCS (OC&& Calcula& the height bf the 
GC& at any d&axe D equal to or greater than 10,975 
feet fkom GPI using tk following formula: 

OCS, Height Abova THR = [@a+)-OD~866)xD]-75 

whacz gs=gli&M=anglt 
D=distanccGomGPIinfect 

c Tr8ssltion8l SPrf8n. calculate the height of tbc 
transitionaIsurface&,)atanydistance(d)~tkcdge 
ofthcprimalyaralmcaswlpapaulicu.lartothefinril 
epproach course using the following formulae. 

b. Glide slope Threshold Crosring Height (TCH). 
s& pamppb 980 fcr TCH rquinnmts. A height u I 
low as 32 fee4 for military airpxts may be usai at _ 
locati~ wbac special amsidcratioa of the glickpath 
anglerodaatauvlocationanrtquirsd Wbuetbc 
glidcsIopcTCHcxcc&60f~cusui&reIocatiqtk 
Iandingthrrsboldto~eff4vcp~oftk 
approachliightsystun Secappcndix2faametbodd 
cxxIlpusjIlgTCH 

(1) a-f 

(2) b=a+b 

Where a = amount of surfa- 

ti]UStJlM 

b=OCS,orOC~rr &_ 

rPPm*b 

Page 78 (JhaP9 
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937. RELOCATION OF GLIDE SLOPE Where the 
OCS associated with a 3. glide slope b pc&raatad, and 
rufkient lcogtb of runway ir available, the Slide slops 
may be movrd the nquired distance down the runway to 
amlm the ocs ir clear. where the glide slope 
threshold a&q height exceeds 60 feet, amsider 
relocating the landing threshold to ensure effective 
placement of the 8pprMcb tight system ne minimum 
distance between the GPI and the runway threshold ia 
775 feet (No minimum GPI distance need be applied to 
military locations provided the OtX ia clear and TCH 
standa&aftmet.) 

938. DECISION HEIGHT (DE+ 

L MMmumDE ForcategotyIS)51RZYtbeDHsl~ll 
not be less than 200 feet above toucbdown zone elevation 
ol>zEy 

b. Adjustment of DE 

(1) Primrsy Surf8u Pcnetrdons. Wlm the 
oCSassochdtitha3’glidcslopcispenetlat4and 
thcappmingauUxaitywillnotappmveauanglein 
ULCCSI of 3.. and the runway lengill doa not permit a 

. 
compensshnoadjustment,theDHshallbeinueaxd 
anax&lgly. See Ggure 78. use the fixmuk below to 
detanixUunewDH 

(2) WT=(tcnCor)*d)+(Pi’?dDZf) 

wine d=DHdktancekGPI 
OH = height of obstacle (MSL) 
IHRe = THR elevation 
TDZE = Touchdown zone elevatim 
~=Blidc%eangle 

ApplicatioaofthiamethcdneednotnquirerDHthatis 
more than 250 ket above the obstacle; howcvcr, the 
minimMH4Tis25o!W 

(2) Tnnslthnal !hrface Penetrdosr wbac 
obstaclupalctratethctransitionalsmface.and~ 
deezncdnecessq,umaideranadjustmentinDHequalto 
the amount of p&ration (see figWe 79). 

OUtWSuroOr 

Flgwo7a. OCSP WETRATION. Par 938b(l). 

939. FmsERvED. 

Flguro 79. ADJum OF DECISION 
HEIGHT. Par 938@(2). 

SECTION 4. ILS CAT I MISSED APPROACH 

940. MISSED APPROACH SEGMENT. lbc 
misseda~scgmeotbeginrrtthcMAPand~ 
atanappropriatepointar6xwkcinitia.lappro&cx 
ar route obstacle ClearaWe ia pfWidai. Missed 
ap+pmcukuahaIIbebasedoaPCGwbae 
possible. 

941. MISSED APPROACH POINT (MAP). lbc 
h4APisapointontheFACwhaethchcightofthcglide 
slopccqmlstbcauthidDH 

942 STRAIGHT MESSED APPROACEL lb 
StIi&tUliSd8pproacbUU(lIMXiUl~Of15’turn 
tkunFAC)startsatthMAP. lbelcngthof~~is 
15olilc+mewuidalgt&~appr#rboouf%. 
‘Iheamhasrwi&hoqudtotlutoftbefidapprwd 
anaattbeMAPandawidthcqudtotbatofthcinitial 
appnldI8ma8trpoint15InikshtheMAP. The 
missed appronch area is divickl into 2 sections. 

chap9 
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L Sectioa1&utaat&eM.APandislongitudinrlly 
ccntenzdoathemissaiappfoachcoursc. Ithasthesamc 
widthattbcMAPashe6nalapproachara. Thetotal 
widthirxmasatolznikatapoint1.Smileshthe 
MAP. 

b. Scctioa2rtartsatthccndofscctSon1andis 
centa-ed m a cc&inuation of the section I course. nle 
widthhcmascsuniforrnlyf?om1mileattbeteginnhg 
to12miksatapoint13.5milesfromtbcbcghing A 
W#ndacy ara Gx fe&ctioll of obstacle clearance i8 
idcLItihdwithhloection2. ncs4xoIhyarcauzao 
mileswidcattbcb@ningand incnase~oImiyto2 
m.ikswideattkmdofsection2. PtXismquindto 
reduce obstacle ckamnce in the sszeuhy areas (see 

figure W- 

Figure SO. ILS STRAIGHT MISSED APPROACH 
AREA. Par942 

943. TURNING MISSED .APPROACH. Where 
tunu of kss than IS’ am fequimd in a missed approach 
proccbure, the provisions of paragraphs 942a and b 
apply. whaetlllnl0fM0REtban 15~amfquilu& 
thcy$hallbcqccifkdtooomaEDe at an altitude which 
is at kast 400 fctt above the elevation of the TDZ 
AltitudcsnquindpaiortocommeDcing l tlirnahallbe 
qxxifiaiinthepubtiskdpeedum. Suchturnsam 

cWlmcIWatthcpoiKltwbere~on2 
z & flight track and obstacle cleamncc mdii 
usai shall be as sptxihd in table 5, paragraph 275. TIC 
innuboundqlineshallalmmaxx at the edge of 
scctioa1opp&tctheMAP. Tbeoutcrandinncr 
boundaqlincasballtlarctothewidrhoftbeinitial 
approa&area13.Smiksbomthcbcginnhgofsaha 
2. zkcW%ry m fa fcductim of obstacle clearance 
areidenti6edwithinsxtion2.l%esccon~ueas 
bcgin8!IcrcompktioaofthctunL ncyamzerozniks 
widcatthtqhningand irKxascuaiformlyto2mik¶ 

widoatthcdofacction2. PCGismquimdtorcdwc 
ohstackcleamnceinrhcsecoodaryuea. Sefigum81 

F’igurt 81. ILS TURNING MISSED APPROACH 
AREA Par 943. 

944 MXSSED APPROACH OBSTACLE 
cLJuRANcE 

a. SW&t MIssed Appnrrch Arrr No obstacle in 
scctial1a~on2may~tca4o:l~ 
wili&ai~attheMAP~tkkightoftktbt 
approach obetack clearaooe surke*butnotmofeth 
250 fixt below t& DE& and which otia the entire 
missedappaarbama - 

b TumbqMlsscdApprotcbA~ Sectiool 
ot&aclc clearaace isthcsameasthatfofstmightmissal 
app”achcJ. To detumine the o&stack ckamnoe 

sections 1 and 2 is identihi aa “A-BC. Tk beight of 
thCtDiSSCd~pFroacb~OW~obstacleill~ti~ 

2isdctamiIKdbyrnals&g thedistancefhaltbu 
obstacktotknc.amstpointooliaeA-BCand 
compuhg lh kight acco&q to the 4O:l ratio, 
staltiTqattbc~oftbemissad~rurfaceat 
tbeax3ofs+xthl. 

c ScalndaryAm whucsecaodaryarcasarc 
coosidera& 00 obstacle may penetrate a I2:I Surf&e 
which8lopcrcutwaldandupwardfromtbcmisaal 

approach- 

d. Disamihmnce Whretk40:1nxtherca&sa 
height of 1,000 fkt below tk missal am altitude 
@aragraph 270) hthex applications of the su&ux is not 

rtquirtd 

Page 80 chap9 -d 
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945. COMBINATION STRAIGHT 
TURNING MISSED APPROACH AREA. 
straight climb to an altitude grcrtcr thu 400 

Ifr 
fact is 

llcealypriatocotnmcncingrmi~rpproacllhw, 
a combination straight and turning missai approach area 
must be ~tructcd. Tlw rbaighc po&m of this missed 
rppronchucaisdividedintowicqsland1A ‘l-be 
pottia!inwhicbthctumisma&isscctioa2. 

L Straight Portion Scctioru 1 and IA arqxmd 
nspcctivcly to sections 1 and 2 of the normal straight 
missedapproachareaandarcconstn@edasspe&edin 
pamgraph 942 cxcqt that section 1A has no sccomia!y 
uws. obstacle clearance tprovidalasspecifkdia 
panqraph 944b. The lengih of &on 1A is de&mined 
assbowninfigurc82and&abtotheneedtoclimbto 
a spccitkl ahituk pria to ccmmaxitl8tbctufn. The 
lineA’-B’marksthecodofscction 1A PointC’is 
9,000 f& km the end of section 1A 

h TumbqPortIolb Scctioa2tcuutructedu 
8p&fiaiinpiignph943exccptt&titbcginsrtthe 
~ofsectioolAinsttadoftbeendofscctioa1. To 
detain& tbc height which must be attained before 
canmencingtbtmissedapprokchtrrm,firstidal~tk 
cuurolliqob&bmttwri&ofaccticm IAtowhicb 
tbetumistoklMde. nal uEa!nntkdistMcebom 
thisobstaclebthcnaucstadgeof&csccticn1Aarek 
Usingthis~rrtiustrrtaiinfigure82,detrrmiae 
thchcightofthc40:1 slopcattbcadgeofscctioa IA 
nistleightplus2sofat(roundaiofftothcncxthigba 
20.fxtkremait)isthcheightrtwhichthctumshould 
bestarkd. ob6tmcl~cleMncc~ill~al2 
rretbeaamcutboscspazifiedinparagrapb944bcxcqt 
tbatsa%ioa2iaqxmdedtostaftatPointCifnofix 
uistsattlxeodofxcti~1Aaifnocoutscguidpoa 
isprovidaiinsocaioa2. 

Page 81 
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FIgwe 82 COMBINATION STRAIGHT AND TURNING MISSED APPROACH AREA Par 945. 

946. - 949. RESERVED. 

SECTION !I. LOCALI7Z.R AND LDA 

950. FEEDER ROUTES, INTIAL APPROACH, 
AND XNTERMEDIATE SEGMENTS Tbae c&m-h 
UC umtaind in primp* 920,921) 922. and 923. 

951. USE OF LOCALIZER ONLY. Whuz m 
usable glide slope is available, a localizmmly (fimt cc 
back course) approach may be qprovah provided the 
appmchismbdeonrLOCfromrFAFlocatcdwitbin 
10 miles of the mway threshold Critaia in this 
section arc also applicnble to ~rocedurm basai cm 

952 ALIGNMENT. Lcdzas which are ali@ 
within3°0ftbenmvayQnmentshallbci&Wifkias 
klahu8. Ift#eali~wcuxda39~willbe 
idahhi as LDA kcilitics. The aligmnmt ofthe could 
fa LDA fkci.litia &all meet the final appnxcb 
alignmad criteria fa VOR a&pat fkcilities. See 
cbapta 5, pfuagrqh 513, and 6gure 43. 
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whi&isbctwecntheFAFandthorunwaynedbc 
ocusidereduthotinalrpPfoachsqpcntCaobutacle 
clcaIancePulpa3u. Thcoptimumlengthoftbcfhal 
rppfoa&scgmalti8smila. ncMN&fuMlcqthof 
th86nalrppnchscguntshallbcsufficienttoprovidc 
rdequatudis~foranrLaatttomakctkrcquirad 
dcscerk Thcua~sh~IIbcentcrcdcwtkFACand 
shall comment at the ~lway thrcshokl. For LDA 
pnxdluw~6MlaPproach~sballulmmcooert 
thcfkcilityandcxtcndbt&FAF. ‘I%eMAPfaLDA 
pcedurcsshatlnottcfhberhmtheFAFthanr 
point adjacent to the landing threshold pa-pa~%cu.lar to 
the FAC. 

954 OBSTACLE CLEARANCE l-k Mot in the 
tkalappachafashall&25Ofea Inadditioqthc 
MDA established far the t&l npproach area shall 
assUn that no 0btaclu penetrate the transitional 
surf-. The traasitiorral s&&s in localizr-oaly type 
apgroaclsi begin at a height not less than 250 feet 
below the h4DA 

955. DESCENT GRADIENT. l’bc Ol’TlMUM 
gradient in the final approach segment is 318 feet pa 
mile. Wbcrcrhigberdescentgradicntis~,t& 
h4suMtMpcrmissiblc~altis4oofcctpcrmik. 
when m&mum straight-in &cent gradient is 
cx~thalr’circling~~isoutborizsd 
Whcnrstcpdownfixis~tad,ht~cnt 
aiteriamu.stkmcthmFAFtoSDFandSDFtoFEP. 
see puagmpht 25 1,252, Md 28% 

956. MDA. Bccausenogli&slopo isassociatcdwiIh 
rlocalh~y8pproachtbelowcstaltitudcondnal 
appmachiaspccif%dasanMD~mtaDH ThehdDA 
adjustments speciki in parag@ 232 hll be 
amsidaod. 

957. MISSED APPROACH SEGMENT. ‘Ibe 
aitaiafathcmis&cpproshacgmaUafccoataincd 
inParagrapbs942943,and945. Ihch+fAPisalthc 
FACrrotfirrtba~theFAFthntherunwaythrrshold 
:6rstusablqationoftheIandinganafacircling 

approach). The missed aFpacll surface shall 
annmexaovQthMAprttbcnquiredheight(sa 
paragrsph 274). 

9sS.-959. RESERVED. 

SECTION 6. ILS CATECORY (CAT) 11 

960.-969. RESERVED. 

970.-979. RESERVED. 

SECTION 8. GLIDE SLOPE THRESHOLD 
CROSSING HEIGHT REQUIREm 

980. CAT I lxR.EsHoLD CROSSING EIEICHT 

flcH)=Qm=s. 

an standud. Pmvidcdtherrianotrpr&lemwitb 
obstacles puxbahg the final approach obstaok 
clearance nxfhcu. the IU glide slope should be located 
toprovick8 amunissionedTCHwhichwillruultiar 
wheel amsing be&ht (WCH) of30 feet fa the typ of 
aixraft with tk greatest glidcpath-to-wbcel height 
normallycxpctcdtousethcnmway(scetablc 18A). 

b. DcvMomFromStaadud. TkTCHahaUnot 
be commissiavd at a height which would resuk ia a 
WCHoflcstl.u20faetaparrth5OZietfa&e 
types of airuah with the peatest gkp&to-whl 
hcightlxxLMuycxpcedtoruetbcnIn~. l-llcsc 
limitJ&allDotbeexe&d#cesdsdffamallyrQproMdby 
ntliightpruxduw-ti~as-in~ 
8260.19C a by the appopciate military l utbaity as 
-==v 

NOTE: two/crt ss ihe maJdmM m. 

c Displaced Tlnshcld ConsidcraUoos. ‘Ihe TCH 
ovuadisplaadthrcs&ldcanbe.sslowuthtwhicb 
willrsultinrWCHofnotlcsstban 1Otiforthc 
largest aircaafl DocnMlly expected to use tlx nmway 
providcdIJxlrHovcrtbcbcgiMhgoftbcfxlrtrlslgh 
nmway pcvanrnt suitable fa landing me& TCH 

=&-em-- 

981. CAT II AND III TCIi REQUIREMENT-S 

a. s- The commissioasdXHsbaUbe 
bctwcul5oMd64f&withtkoptimumb&g55fat 

b. Dcviatkcu fom the Standard. Any dcviath 
mustbcfonnaDyappro~byrfligbtpnxchrw 
standardswaiwuoutlhcdinOrdcr8260.19abythc 
appfopfhtc military authority as naxxsay. 

c Temporary Lxcmptka chwc Or& 8240.47 
maybca#icdbrpublisbcdpfccisioaqtanwbuc 
thcn=Hiswi&iotkallowabklimitsint&k18A If 
tbcncwflightimpccti~&ivcdTCHiswithin3f&of 
thcpubliz+balKHbutnotwithinthclimitsoftable 
184 opczaticx~ mcy contiN without w&u action fa 
upto365days&anthcdatcthcor~laisrpplicd 

SECI’ION 7. ILS CAT III 

_P9 
Par 953 

Page 83 



8260.38 CHG 17 UW98 

(1) If llrcmft in bclptrt grnup 4 (see table 18A) 
havcnctbeencxclu&dbancxxxh&gCATII~IIl 
cpantions 00 that nmway, a TCH lower than 50 feet is 
not permiti llnlus the achieved ILS &rcncc datum 
height (ARDH) has awxagai 50 f& a higher. 

(2) AfterXS~~rflightprocbdurerwahu 
must lbmw boar rppro~& the rituatian care&x& 0T 
CAT II and Ill opaations croceled. 

(3) Right Staadardr Service oc the appopriate 
military ruthority can ruthoh further &viatioll ot 
ilnmahkiynscirdtis tcqmuyexanptial. 

TABLE ISA 

Repraentative Ahraft Type 

HEIGHTGROup 4 
cieatd wiati~ smeiu 
oanmuttu, Corporate turbojets, 
T-37, T-38, C-12, C-20, C-21, 

T-l. Fighter Jets 

F-28, CV-340/440/580. B-737, 

C-9, DC-9. DC-8, C-130. T-43, 

B-2. S-3 

B-l27nOln2Qn57, B-52, 

C-135, C-141, C-17, E-3, P-3, 

E-8 

Apprtllmrtt cockpit 
or Clldepttb to Wheel 

Heft&t 

10 Feet cr less 

ISFeet ’ 45 Feet 

20 Feet 

25 Feet 

Recommended 

TCHfSFeet 

4OFUt 

50 Fat 

55 Fact 

Rtmtrka 

Many runways less than 6,000 

feetlongwithnducedwidths 

and/a Iestrictcd weight bauing 

which would oarnally prohibit 

landings by larger ainaaft. 

Regialalaifpatwithlimittdair 

ctlliadct. 

Most pimary rumays at maja 

m B-747n67, Cl01 1, DC-IO, 

A-300. B-1. KC-IO, E-4. C-5. 

vc-25 

Sotc 1: To &temk the minimum allowable TCH, add 20 feet to tk glidepath-t+w!xcl height 
hte 2: To &taminc the maximum allowable TCH, add 50 ftet to the glidcpath-t~&~l height (precision appronhs 

titoCXcCCd60 k). 

82-989. RESERVED. 

SECl’ION 9. SIMUL+TANEOUS ILS 
PROCEJIURES 

AnILSspccifltdinscctios1ofthischaptcr 
fix&each nmway. Adjacent marken of the separate 
systems shall be scparatai suf6cialtly to prccludc 
intehermx at altituh intauIaI fa use. 

990. CENERALb simultaneous dllal and triple ILS h ATC app’Dyed radar fa monitohg simulta- 
qqxoWh w usiq ILS iIlstallations with neolnopaatiau 

panllel=== mAybOWthUhdwhentbeminim~ 
StW&ll&inthi!Is&i~andsC&Xl1WCmet 992 IN0PFJWrrvE COMPONENTS. when any 

UxapoxQt spccifiad in palagmpll991 bcuxnu 
991. SYSTEM COMPONENTS. Simultaneous ILS inopaative. simultane0uslL.Sappoachesarenot 
approach pmcuhnw mquk the following basic axnpo- autbakd on that ruoway. 
ncots. 
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993. FEEDER ROUTES Tk criteria for feeda 
routed arc contained in ChqJtcf 2, se&a 2. 

, 

994. INITIAL APPROACH SEGMENT. -Ibe cri- 
teriaffft&initiaIappmechwgmentamcontainaiin 
chapter 2. sahn 3. lbc initial approach shall be mada 
hmafaciIityasatisfactoryradio6xbyraclarvcctor. 
PnxedunandpenctrationaanSrbplltibeautbaizcd 

L Altitude Stkction In addition to obstacle 
cIuranct rtqukmu~b, the akitudu estabLished fa 
iaitid l ppnch shall provide the following wrticd 
sepnfatioa between glide slope intercept aWudu. 

(1) DaaL Simulm dual ILS approachs 
shall rcquim at leas: 1,000 feet vu&al scpamtim 
between glide slope iatemqit 8hibJdcs fa the two 
systems (see figure %A). 

(2) Triple. Simultanaw triple ILS appmachu 
shad rquirc at least 1,ooo feet tical sepamioa 
betwanr glide dope iutcroept ahhJdu far any 
annbimtioa of runways. No two nmw-ap share the 
same glide slope iIltcrccpt altihxic (see Bgure %B). 

b. -r Intercept Point. -he locdim inter- 
cept point zhdl be cstabIishal in accudmce with 
pnragrapb 922. Intercept angle3 may not exlxed 30’; 
2criso$eimml 

995. INTERMEDUTE APPROACX SEGMENT. 
tXteriafatbeintamaiiateegmentamcontainedin 
paragmpbj 241 and 242. cxcqx that simultaoaour ILS 
procedures shall be cm&wed with a straight 
intemediata aqment alignal with the FAC, and the 
minimum la& shall be atablishd in aamdame with 
paragraph 922. The intermediate segamt begins at the 
point where the initial approach intmxpts the FAC. It 
cxtmdsalongtbcinboundcoumtotbcGLIDESLOPE 
intcrceptpo~ 

996. FINAL APPROACH SEGMENT. Criteria fa 
tbc!imlapprmchsegmeatareamtainalinsectioo3of 
this chap& 

a Dual approach shall hove a minimum of 4.300 
feet sqxuatioa bdwbczl parallel FAC’r. 

h Tripk apprtachu &all hw a minim- of 
5,000 fbel qamtiaa between ptdtl FAC’n. Fa tipk 
parallel approach opartiau at &pat ckvatioos abcm 
1,000 f&l ML, ASR with b&h molutim final mada 
d&ahighu+tcmdarwithusociated6ndrmnita 
cisdlaubcn!quid 

c NoTmnagrcasloaZone(NTZ). ‘IbeNTZdmU 
be 2,000 feet wide equidistant Mw6ar FAC’r. 

d. NormalOptratiqZont(NOz). Thearea 
betwmtbeFACandt&N-lZishalfoftkNOZ 

(1) Tbr NO2 for dual simd- i.LS 
approachsshalInotbcksathfml,15Ofeetinwidth 
each side oftbe FAC (me figure 97A). 

(2) Tbc NO2 for Mpk rimuI- IL3 
appmacbushaUwtklcssthaaljOOfkctinwi&h 
each side of the FAC (see figure 97B). 

998. MISSED APPROACH SEGMENT. Except as 
stated in &is pangrafi the criteria fa m&ad approach 
amcd3idinrsctim4oftirchapta. Am&cd 
appron&shaUbecstablishaifaeachofthcsimd- 
tnnanisr)ntcrm ?beminimlm,altitudcrpccificdfa 
wmmakngaturnmaclimbrtmi&tahdfaa 
missedappw&sbailoottclessthan4OO~abow 
the’lDzE 

or. Dud h4issalapproa&coursu sballdivergea 
miclimum of4P. 

b. Triple l’bemissalapproachfathecenta 
runway should coatiaue straight ahead. A minimum of 
45’ divugeamx shll be pwided be.tuem adjacmt 
missedqma&kadiqs. Atlcastoneautsidcpnlaud 
shaUhvcatmheightspc&aitbatirnotgreaterthaa 
soofcctabovctk-IDzEfhthtNnwsy. 

999. RESERVED. 

997. FAC SMNDARDS ‘Tbt FAC’s for simul- 
tanaxs IL!3 approaches nquim tbc following: 
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Figure %A. INITIAL APPROACH SEGMENT, SMl_JLTANEOUS KS. Pu 994. 

Figure 96B. INITIAL APPROACH SEGMENT FOR 
TRIPLE SUMULTANEOUS ILS. Pu 994. 
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CHAPTER 10. RADAR PROCEDURES 

8260.3B CHG 17 

1000. GENERAL. ‘Ibis chapta appliu to approach 
w based on the use of ground and airborne 
radar. Four w of radar procedures are covered: 

J. Precth~~ Approach Radar (PAR) A radar 
display of azimuth. range, and glide slope tiormatioq 
which provides for precision approaches to a nmway. 

b. Alrport SurveUlance Radar. A radar installation 
with a’ display of azimuth and range, which provides a 
radar vectoring capability for final approach to an 

airpon 

c Shndtaneous Radar Pracedum. A radar or 
mdan which saxw pamlIe nmways and provide for 
simultanan~ approachca to aulho&d minimums. 

d. Airborne Radar. A radar installation in an 
ainxaB with a display of azimuth and range which 
provides a capabiity for an ins-t approach when 
used with appropriate terrain_ reflector, or tzanspondcr 
retlJm. 

1001. - 1009. RESERVED. 

SECTION 1. PRECISION APPROACH RADAR 

1010. SYSTEM COMPONENTS. A PAR system 
consists of a PAR f&lity which meets the mquircments 
for the opeaating agency. 

1011. INOPERATIVE COh&ONENTS. Failure of 
azimuth and range information ruIdas the altin PAR 
inopaatim What the glide rlq feature &coma 
inapaativq the PAR reverts to a noqrecision approach 
system and non-precision minimums (pamgraph 350) 
apply. In this case, obstacle clearance ahall be as 
specified in paragraph 953 for localiza and LDA 
approachea. 

1012 LOST COMMUNICATION PROCEDURES 
The PAR’procedun ahall include instnztions fa the 
pilot to follow in the event of a loss of communications 
with the radar controllef. Altemar lost CQmmunica tioos 
procedures shall be established fa use where multiple 
appmachu are authaized. 

1013. FEEDER ROUTES AND INITIAL 
APPROACH SEGMENTS Navigational guidance 
fa f& routu and initial segments tiy he provided 
by &ve&nce radar, other navigation f&litiu, or a 

chap 10 
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oombiMtialthamfi whabdarisupeduthegYimaly 
means of Mtigntion guidana# the critai8 spa&d in 
sectial 4 of this cbaptu shall rppiy. when o&u 
MvigatioMlfaciliti~arcllsedastkprimary~of 
~VigatiOd gU.idanCt, the criteria specified in chapler 2. 
sacticms 2 d 3, dull apply, as appropriate. 

1014. INTERMEDIATE APPROACH SEGMENT. 
Navigational guidaoct in the intamodiate segment may 
be provided by ASR, PAR, otha navigation &litiu, a 
cxmlbiwticQM Exocptasstflted~thisppp4 
tbederiafalheintandatesegmadareca0taidin 
chaptcr2,scctial4. Tbeintambdiatcsegmeatbcginsrt 
thcpoi.ntwhctheinitialappachcomeintm+sm 
cxteruion ofth FAC. Thh extension is the intambdiptc 
cou~sc. ItcxtmdsahngtbeidmundFACtotbepointof 
i.ataoeptioaofthcGP. Theminimumlengthoftbe 
iIltumedjatc~depcndsmtbcanglcatwhichtbe 
in.itialrpprwch~interoept3tbeintamediate.Md 
is spdcd in table 20. The MAXIMUM angle of 
inta#ptioa shall be 90.. 

Table 20. INTERMEDIATE SEGMENT ANGLE 
OF INTERCEPT VS. SEGMENT LENGTH. 

MnximumAngle MinimllmLulgth 
1 (h4ilU) 

15 1 
30 2 
45 3 
60 4 
75 5 
90 I 6 

NOTE: Thk table may be inteqwhed 

1015. DESCENT GR4DIENT. Even though the 
&IlifDIKUkZ@hOf&8intamsdia~segmentIMybC 
laa than that spcoi&d in chaptcz 2, seoticm 4, 
intermediatedescuktcrikriaqxcifklinfti3.ragraphs 
2421 and 243d shall he applied to at least 5 miles of 
tlight track imn&i&ly tia to the glide slope intacept 

poti 

1016. ALTITUDE SELE(XIQN. Altituda selected 
fatheinitialapgxoachuxlintamediateapproach 
sqmalts provide fupired ottstacle cl- as 
spedal in cbapta 2. In addition. tk selectal altihuks 
shaU NOT be less than the glide slop in~on 
altihda. WhcrePARandILSsavcthesamcnmway, . 
the glide slope idawptioz~ altitude should lx the same 
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for both, and the point of interqtion should be the OM 
wherever possible. 

1017. - 1019. RESERVED. 

SECTION 2 PAR FINAL APPROACH 

1020. FINAL APPROACH SEGMEKT. Ihe 6nal 
approach segment be8ins at the FAF. The FAF in PAR 
prccedures is the point where inkruptioa of the glide 
slope occurs. The point of glide slope intcrcqtion shall 
NOT be less than 3 mile~ from the landing threshold 
When the glide slope ia inopcntive. the FAF is a point 
011 the FAC within 5 miles of the landing &hold, but 
not less than the distance requkcd by descent gradient 
crituia The FAF for pnndures without a glide slope 
should coincide with the FAF’ for PAR. 

a, A&nment. The FAC shall be aligned with the 
runway centerline. 

b. Anr ‘l%e area cons&red for obstacle clearance 
in the fk& approach segment oonsisb of a &al 
rpproach area and transitional surfkea (see paragraph 
1022). The tinal approach area has the following 
dimeosioos: 

(1) Leogth. The final approach area is 50,000 
feet long. measured outward along the FAC t?om a point 
begkmiq 200 feet outward &om the runway threshold 
Mere opaatiooally requked by otk procedural 
considerations due to exist@ obstacles, the length may 
be increased as shown in 6~ 98. ‘IIe tinal approach 
areclusedshallonlykthatportiooofthearrawhichis 
between the glide slope interception point and the point 
200 feet from the runway threshold 

-_ 
b.. . ._ - _--.- + .- __ : -_ 

. 
I- UulmmpI-lYmu _II( 

Fiv 98. PAR FINAL APPROACH AREA. 
Par 1020b. 

(2) Width The 6.~1 approach area is centered on 
the extended nmway centerline. ‘zbe area has a total 
width of 1,000 feet at the point 200 feei Erom the 
threshold and expands unifixmly to a t&l width of 
16,000 feet at a point 50,000 feet Scrm the point of 
begin&g. This width ~MMX expands uniformly where 
a greater length is quired as in paragraph 102Ob(l). 

Secfigrae98. Tbewidtheitksideofthecenterline4t 
agiwadistaooe~&xnthepointofbegi&ngcanbe 
foundbyusingtheformula lRW=5OO+D.l5D. 500+ 
.lS x SO.000 = 8,ooO, which is !4 tbt width lkrefae, 
the total width ir 16,000 feet at the 50,000 foot point U 

Non?: t&m glide dope in&mqtion occur ut a 
distanx gnzarer than 50,200 feet fmn du &r&Id, r.k 
final apptuach ama md the fmal approach su+ce mqy 
be extended qwmettically to a maximwn dtituncc dictated 
by ths usability 4tht glide rlope. 

1021. FINAL APPROACH OCS The final approach 
oCsisroinclinedplanewtlichoriginataatthenmwry 
THR elevatioq 975 feet before GPI. and overlies the final 
approach area The surface is divided into tw0 se&as: 
an inner 10,000 foot section and an outer 40,000 foot 
section The slope of the surkx change9 at the 10,000 
foot point -f%e cwd gradient diffkn acuxdii to the _ 
angle at which the glide slope is established (see figure 
98A). Paragraphs 1024 and 1025 address application of 
theoCS. 

I 

/ 

QiS' I 
Rgure 98A OBSTACLE CLEARANCE SURFACES 

Par 1021. 

1022 TRANSITIONAL SURFACE, Tmnaiticmal 
surkesfaPARarcinclinedp&neswithaslopeof7:1 
wbichcxtendoutwanIandupwardfkomtheedgaofthc 
final approach area, darting at the height of the applicable 
fkJapproa&surf&andex-tendingforalatcxaidistance 
of 5,000 fw at right angles to the runway centerfine. (see 
figurr 982 

1023. DELETED. 

1024. OBSTACLE CL&U#NCE Noobstacle shall 
penetmtetheapplicablefIualappcoachOCSspec&din 
paragmphlO2lathetransitionalsurfxesspccifiedin 
paragraph 1022. Compare obstacle hi&t to the 
appropriate GCSYtmnsitiooal surface using the formuk 
below. 

a. Ianer’OCS Calc&+tetheheightoftheinncrCXS 
(GCSI) at any distance D less than 10,975 fett hrw GPI 
using the fouowiq farnut- 
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OCS, Holght Abovr THR = [(tdn(gs) - 0.02368) x 0 ]- 20 

wbar g1- glide slope angk 
D-distanceGomGPIinfeet 

b. Outer OCS Calculate the height of the outer slope 
(GCSo) at any distance D equal to or greater thaa 10.975 
feet ti-om GPI using the following formula: 

OCSo Height Above MR = [(tar(gs) - 0.01866) x 0 ] - 75 

whar: gs - glide slope angle 
D=distanceGomGPIinfeet 

c Trarrsltional Surfscc Calculate the height of the 
tmnsitional surf” &) at any distance (d) from the edge 
0ftheprimuyareameasuredpeqxndiculartotheGnal 
appnxch course using the folIowing fofmula. 

(1) a =+ 

(2) &=a+b 

When a = amount of sufaca 

ddjudtmdnt 

d = diincm from edga 

of primary 

b-OCS,orOC&,ar 
appfoprlab 

1031 EFFECT OF OBSTACLES INSIDE THE DE 
Seeparagraph forthe assessment of the visual portion 
OfdPmspprdach 

1026. GLIDE SLOPE. In addition to the required 
obstacle cleamnce, the following shall apply to the 
selection of the glide slope angle and antenna location. 

a. GUde Slope Angk The optimum glide slope 
angleis3.. Anglesksstban2° ormoretban3O shall 
not be established witbout the authorization of tbe 
approving au&c&y. Tbe PAR glide slope angle shall 
be within 0.20 of the non-n&r pncision instrument 
approacb/VGSI glide slope angle and the RPI shall be 
within plus oc minus 50 feet (30 fat for PAP1 and 
PVGSl) of the non-radar precision approach RPI and/or 
VGSI runway reference point (RRP). 

b. GUde Slope Threshold Crossing Height (TCH). 
See paragraph 980 for TCH rquirements. A height as 
low as 32 feet for military airports may be used at 
Iccations where special consideration of the glidepath 
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aqleandantumalocationafercquhd Wherethe 
glideslopcTCHexcceda6OfeeWn.uidarebca~the 
landing threshold to ensure effective phcement of the 
approach light sydtan See appendix 2 for a method of 

compulingTCH 

1027. RELOCATION OF GLIDE SLOPE Wkre 
the OCS associated with a 3. glide slope is petxat4 
and suf&ient length of runway id dmildbk tbd glide 

slope may be mod the required distaWe down tk 
nUlwaytoaUumtbeoCsisckaf. whefetheglide 
slope &e&old crossing beigbt exce& 60 !&t, consider 
relocating the landing tbresbold to ensure effective 
placement oftbe approach light system Tbe minimum 
distance ~~WWXI !be GPI and the nmway tbrcsbold is 
775 feet @lo minimum GPI distance Docd be applied to 
military locations provided the OCS is clear and TCH 
slandards are met) 

1028 DECISION HEIGHT (DE). Paragraph 93% 
applia 

1029. RESERVED. 

SECI-ION 3. PAR MISSED APPROACH 

1030. MISSED APPROACEI SEGMENT. The h&P 
bcginsdtthcmissalappdchpointdndak53atan 

appropiatepoiuta6xwkreinitialqpwcha 
en mute o&tack ckannce is p&dad h4issai 
approachpnx&nusballbebasedonpoaitivecourse 
guidance wtbere possible. 

1031. MISSED APPROACH POINT (MAP). ‘l-be 
MAP is d point on the tinal approach course where the 
height of the glide slope is equal to the autho&d DH 

103% STIWCHT MISSED APPROACH. The 
straight missed approach dnd (mdximm of 15’ turn 
fiomFAC)startsattbeMAP. Thekngtboftbeareais 
I5 miles axasund along the missed approdch course. 
Tbeareabasdwidtbequaltotbatofthefinalapproacb 
areaattbeMA.Pandawidthequaltotbatoftbeinitial 
approacbareaatapointI5miles6omtheMAP. The 
missed approach area is divided into 2 scctiau. 

t Sectioa1rhrtsdttheMAPandislongiWiinaUy 
centeredonthemissedapproachcoune. Itbastbesame 
widfhattbeMAPastbe6nalapproacbana 
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b. Section .Z starts at the end of Section 1 and 
is centered on a continuation of the Section 1 course. 
The width increases uniformly from 1 mile at the 
beginning to 12 miles at a point 13.5 miles from the 
beginning. A secondary area for reduction of obsta- 
cle clearance is identified within Section 2. The 
secondary area is zero miles wide at the beginning 
and increases uniformly to 2 miles wide at the end of 
Section 2. Positive course guidance is required to 
reduce obstacle clearance in the secondary area. See 
Figure 100. 

1033. TURNING MISSED APPROACH. Where 
turns of more than 15 degrees are required in a missed 
approach procedure, they shall begin at an altitude 
which is at least 400 feet above the elevation of the 
touchdown zone. Such turns are assumed to begin at 
the point where Section 2 begins. The flight track and 

obstacle clearance radii used shall be as specified in 
Table 5, paragraph 275. To determine the length of 
Section 1: 

UIuoI*D 

Fire 101. PAR TURNING MISSED APPROACH AREA. 
Par 1033 

length. The inner boundary of Section 2 shall begin at 
the edge of Section 1 opposite the MAP. The outer and 
inner boundary lines shall flare to the width of the 
initial approach area at 15 NM from the MAP mea- 
sured along the flight path. Secondary amas for reduc- 
tion of obstacle clearance ate identified within Section 
2. The secondary areas begin after compktion of the 
turn. They ate zero miles wide at the point of begin- 
ning and increase uniformly to 2 miles wide at the end 
of Section 2. Positive course guidance is required to 
reduce obstacle clearance in the secondary areas. gee 
Figure 101. 

a. Add 400 feet to touchdown zone elevation. 

b. Round to next higher 100 foot increment. 

c. Subtract the decision height value from the 

result of steps a & b. 

d. Divide the result by 152 to obtain the re- 
quired length of Section I in nautical miles. 

e. Minimum length of Section 1 shall be 1.5 

NM. 

1034. MISSED APPROACH OBSTACLE 
CLEARANCE. 

The width at the end of Section 1 is determined by 
symmetrically extending Section 1 to the required 

a. StrniglZt Missed Appmch Ana. No obsta- 
cle in Section 1 or Section 2 may penetrate a 40:1 
surface which originates at the MAP at the height of 
the final approach surface, but not more than 250 
feet below the DH, and which overlies the entire 
missed approach area. 

N&r Width Varba ., MM 

Figure 100. PAR STRAIGHT MISSED APPROACH AREA. 
Par 1032.b. 

Par 1032 

b. Turnb Mikscd Appmmch Ans Section 1 
obstacle clearance is the same as that for straight 
missed approaches. To determine the obstacle clear- 
ante requirements in Section 2, the dividing line 
between Section 1 and 2 is identitied as “A-B-C”. 
The height of the missed approach surface over any 
obstacle in Section 2 is determined by measuring the 
distance from the obstacle to the neareat point on 
line A+C, and computing the height according to 
the 4O:l ratio, starting at the height of the missed 
approach surface at the end of Section 1. 

Chap 10 
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c. secon* Afras. where secondary areas 
are considered, no obstacle may penetrate a 12: I 
surface which slopes outward and upward from the 
missed approach surface. 

d. Dj,scontinuancc. Where the 4O:l surface 
reaches a height of 1CNlO feet below the missed 
approach altitude (Paragraph 270) further applica- 
tion of the surface is not required. 

1035. COMBINATION STRAIGHT AND 
TURNING MISSED APPROACH AREA. If a 
straight climb to an altitude greater than 400 feet is 
necarsary prior to commencing a missed approach 
turn, a combination straight and turning missed 
approach area must be constructed. The straight 
portion of this missed approach area is divided into 
Sections 1 and IA. The portion in which the turn is 
made is Section 2. 

a. Straight Portion. Sections 1 and 1A corre- 
spond respectively to Sections 1 and 2 of the normal 
straight missed approach area and are constructed 
as specified in Paragraph 1032 except that Section 
1A has no secondary areas. Obstacle clearance is 
provided as specified in Paragraph 1034.b. The 
length of Section 1A is determined as shown in 
Figure 102 and relates to the need to climb to a 
~pacifittd altitude prior to commencing the turn. The 
line A’-B’ marks the end of Section 1A. Point C’ is 
9WO feet from the end of Section 1A (see Figure 
102). 

b. Turning Portion. Section 2 is constructed 
as specitled in Paragraph 1033 except that it begins 
at the end of Section 1A instead of the end of Section 
1. TO determine the height which must be attained 
before commencing the missed approach turn, first 
identify the controlling obstacle on the side of Sec- 
tion 1A to which the turn is to be made. Then 
measure the distance from this obstacle to the near- 
est edge of the Section IA area. Using this distance 
as illustrated in Figure 102 determine the height of 
the 4O:l slope at the edge of Section 1A. This height 
plus 250 feet (rounded off to the next higher 20 foot 
increment) is the height at which the turn should be 
Started. Obstacle clearance requirements in Section 
2 are the same as those specified in Paragraph 
1034.b except that Se&ion 2 is expanded to start at 
Point C if no fix exists at the end of Section 1A or if 
no course guidance is provided in Section 2 (see 
Figure 102). 

1036. - 1039. RESERVED. 

section 4. Airport Surveillance Radar (ASR) 

1040. GENERAL. This section applies to approach 
procedures based on the use of ASR. ASR may be 
used to provide primary navigation guidance within 
the operational coverage of the radar. ASR ap- 
proaches may be established where the coverage and 
alignment tolerances specified in the U.S. Standard 
Flight Inspection Manual can be met and the airport 
is not more than 20 miles from the radar antenna. 

1041. INITIAL APPROACH SEGMENT. The 
initial approach segment begins at the position the 
aircraft is in when radar contact is established, and 
ends at the intermediate fix. Radar guidance may be 
used in pre-established patterns or may be provided 
by diverse vectors issued by the radar controller. 

8. Radar Patterns. Radar patterns shall be- 
gin at an established fix or point which permits 
positive radar identification. 

(1) Alignment. The initial approach 
course, or courses, shall be selected to coincide with 
aircraft maneuvering capability and to satisfy air 
traffic flow requirements. The angle at which the 
initial approach course joins the intermediate course 
shall not exceed 90 degrees. 

(2) Area. The area considered for obsta- 
cle clearance is 3 miles (5 miles at distances greater 
than 40 miles from the radar antenna) either side of 
the designated pattern course. There is no secondary 
area. The area has no specific maximum or mini- 
mum length. However, the initial approach must be 
long enough to permit the altitude loss required by 
the procedure at the authorized descent gradient. 

NOTE: Air Route Surveillance Radar (ARSR) 
may be used to provide course guidance up to and 
including the intermediate tix orpoint. 

(3) Obstacle Clearance. A minimum of 
loo0 feet of clearance shall be provided over all 
obstacles in the initial approach area. Clearance over 
a prominent obstacle which is displayed as a perma- 
nent echo on the radar scope may be discontinued 

after the aircraft has been observed to pass the 
obstacle. Allowance for precipitous terrain should 
be made as specified in Paragraph 323. The altitudes 
selected by application of the obstacle clearance 
criteria specified in this paragraph may be rounded 
to the nearest 100 feet. See Paragraph 1043. 

Chap 10 Par 1035 
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after the aircraft has been observed to pass the 
obstacle. Allowance for precipitous terrain should 
be made as specified in Paragraph 323. The altitudes 
selected by application of the obstacle clearance 
criteria specified in this paragraph may be rounded 
to the nearest 100 feet. See Paragraph 1043. 

(4) Descent Gradients. The OPTIMUM 
descent gradient in the initial approach is 250 feet 
per mile. Where a higher descent gradient is neces- 

sary, the MAXIMUM permissible gradient is 500 
feet per mile. The OPTIMUM descent gradient for 
high altitude penetrations is 800 feet per mile. 
Where a higher descent gradient is necessary, the 
MAXIMUM permissible gradient is 1000 feet per 
mile. 

6. Diverse Vectors. Navigation guidance of 
an aircraft by diverse vectors issued by the radar 
controller may commence upon positive radar 
identification. 

(1) Alignment. Diverse vectors issued by 
the controller are selected to coincide with aircraft 
maneuvering capability and to satisfy air traffic flow 
requirements. 

(2) Area. The area considered for obsta- 
cle clearance shall be the entire area within the 
operational coverage of the radar. This area may be 
sub-divided to gain relief from obstacles which are 
clear of the area in which flight is to be conducted. 
There is no prescribed limit on the size, shape, or 
orientation of these sub-divisions; however, they 
shall be designed to emphasize simplicity and safety 
in radar air traffk control applications. 

(3) Obstacle Clearance. A minimum of 
1000 feet of clearance shall be provided over all 
obstacles within the operational coverage of the 
radar or within the appropriate subdivision where 
subdivisions have been established. Altitudes estab- 
lished for use shall also provide 1000 feet of clear- 
ance over all obstacles outside of the subdivision 
within 3 miles of the subdivision boundary (5 miles 
at distances greater than 40 miles from the antenna). 
Clearance over a prominent obstacle which is dis- 
played as a permanent echo on the radar scope may 
be discontinued after the aircraft has been observed 
to pass the obstacle. Allowance for precipitous ter- 
rain should be made as specified in Paragraph 323. 

The altitudes selected by application of the obstacle 

Chap 10 

clearance criteria specified in this paragraph may be 
rounded to the nearest 100 feet. See Paragraph 1043. 

(4) Descent Gradient. The OPTIMUM 
descent gradient in the initial approach is 250 feet 
per mile. Where a higher descent gradient is neces- 
sary, the MAXIMUM permissible gradient is 500 
feet per mile. The OPTIMUM descent gradient for 
high altitude penetrations is 800 feet per mile. 
Where a higher descent gradient is necessary, the 

MAXIMUM permissible gradient is 1000 feet per 
mile. 

1042. INTERMEDIATE APPROACH SEG- 
MENT. The intermediate segment begins at the 
radar tix where the initial approach course intersects 
an extension of the final approach course. This 
extension is the intermediate course, and the point of 
intersection is the intermediate fix. The intermediate 
segment extends along the intermediate course in- 
bound to the point where final approach descent 
commences. This point is the final approach fix. 

a. Alignment. The intermediate course is an 
extension of the final approach course. 

b. Area. The width of the intermediate seg- 
ment is 3 miles either side of the course at the 
intermediate fix. It tapers to the width of the final 
approach area at the final approach fix. There are no 
secondary areas. The length of the intermediate 
segment shall not exceed 15 miles. The minimum 
length of the intermediate segment depends on the 
angle at which the initial approach course intercepts 
the intermediate course, and is specified in the table 
below. The MAXIMUM angle of interception shall 
be 90 degrees. 

c. Obstacle Cfearance. A minimum of 500 feet 
of clearance shall be provided over all obstacles in 

Table 22. INTERCEPTION ANGLE VS. LENGTH OF 
INTERMEDIATE SEGMENT. 

Maximum Angle of Minimum Length of 
Interception Segment 

(Degrees) (Miles) 
-_-_ 

:: 
1 

45 : 
60 4 
75 
90 zl 

NOTE: This TohiP ma)> he in tetpolated. See Figure 75. 

Par 1041 
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the intermediate area. Allowance for precipitous 
terrain should be made as specified in Paragraph 
323. Clearance over a prominent obstacle which is 
displayed as a permanent echo on the radar scope 
may be discontinued after the aircraft has been 
observed to pass the obstacle. The altitudes selected 
by the application of the obstacle clearance criteria 
specified in this paragraph may be rounded to the 
nearest 100 feet. See Paragraph 1043. 

d. Descent Gradient. Because the intermedi- 
ate segment is used to prepare the aircraft speed and 
configuration for entry into the final approach seg- 
ment, the descent gradient should be as flat as 
possible. The OPTIMUM descent gradient should 
not exceed 150 feet per mile. The MAXIMUM 
descent gradient is 300 feet per mile. When the 
length of the intermediate segment is less than 
specified in Paragraph 242, intermediate descent 
criteria shall be applied to at least 5 miles of flight 
track immediately prior to the FAF. 

1043. ALTITUDE SELECTION. Altitudes se- 
lected for the initial and intermediate approach 
segments shall be established in 100 foot increments. 
For example, 1149 feet may become 1100 feet; and 
1150 feet shall become 1200 feet. 

1044. FINAL APPROACH SEGMENT. The final 
approach begins at the final approach fix, which is a 
radar fix and ends at the runway or missed approach 
point, whichever is encountered last. 

a. Alignment. The final approach course shall 
be aligned on the extended runway centerline for 

8260.3B CHG 1 
2179 

straight-in approach and to the center of the airport 
for circling approach. When an operational advan- 
tage can be achieved, the final approach course for ti 

circling may be aligned to any portion of the usable 
landing surface. 

b. Area. The area considered for obstacle 
clearance begins at the final approach tix and ends at 
the runway or missed approach point, whichever is 
encountered last, and is centered on the final ap- 
proach course. The minimum length of the final 
approach area shall be 3 miles. The maximum length 
should not exceed 6 miles. See Figure 103. The 
width of the primary area (Wp) is based on a 
formula which provides 2 miles of width at the radar 
antenna, increasing to 6 miles of width at a distance 
(D) of 20 miles from the radar antenna. The formula 
is 1/2Wp = O.lD + 1 mile. There are no secondary 
areas. See Figure 104. 

c. Obstacle Clearance. 

(1) Straight-In. A minimum of 250 feet 
of clearance shall be provided over all obstacles in 
the final approach area, except that where a promi- 
nent obstacle which is displayed as a permanent 
echo on the radar scopes exists it need not be 
considered for obstacle clearance after the aircraft is 
observed to have passed the obstacle. Allowance for 
precipitous terrain as specitied in Paragraph 323 
should be made. 

- 

(2) Circling. In addition to the minimum 
requirements specified in Paragraph 1044.c.( 1) ob- 
stacle clearance in the circling area shall be as 
prescribed in Chapter 2, Section 6. 

INTEH~fEIXA’I‘K INITIAL 

---- __------- ---- 

SW’ IF IO’ 

T 
:I Nhl 

:I NM 

1 
Width Vmk 

Figure 103. TYPICAL ASR APPROACH SEGME”!TS. Par 1044.b. 

Par 1042 Chap 10 
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/ 
/ 

/ 
/’ 

/’ / / / 
/ 

/ GF 
Dz2ONM 

H w, = 3.0 

-- 

l / 

/ 
D=17 NM 

RWY ?4 W, = 2.7 

~ 

I 

D=17NM 

FAF 
H W, = 2.7 

\ 

FORMULA: % W = 0.1 D + 1 NM 
(Half the width of the final 
approach area equals 0.1 
times the distance from the 
FAF or runway to the radar 
antenna plus 1 NM) 

Note: See Paragraph 1040 and Table 8. 

D=lONM 

$6 w, = 2.0 

/’ 

/FAF 

I 

I 

Chap 10 

Figure 104. EXAMPLES OF ASR FINAL APPROACH AREA DIMENSIONS. Par 1044.b. 
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1044.d. DESCENT GRADIENT. The OPTIMUM 

descent gradient is 300 feet per mile. The 

MAXIMUM descent gradient is 400 feet per mile. 

(1) Straight-In Approach. The descent gra- 
dient shall be computed using the distance from the 
FAF to the runway threshold and the difference be- 
tween the altitude over the FAF and TDZ elevation. 

(2) Circling Approach. The descent gradient 
shall be computed using the distance from the FAF to 
the MAP and the difference between the altitude over 
the FAF and MDA. 

1045. DEVIATION PROM ESTABLISHED RA- 
DAR PAlTERNS. Whenever it is necessary to 
deviate from established radar patterns, obstacle 
clearance prescribed in Paragraph 1041.b. for 
diverse vectors shall be provided by approved radar 
vectoring charts. 

1046. RADAR MONITOR. The use of ASR to 
monitor aircraft flying a published procedure based 
on another navigation system is encouraged to in- 
crease accuracy and expedite air traBic flow. How- 
ever, no reduction in obstacle clearance may be 
made as a result of such monitoring. This does not 
preclude establishment of radar fixes in such pub- 
lished procedures for the purpose of permitting 
descent to a lower altitude. 

1047. LOST COMMUNICATION PROCE 
DURES. The ASR procedure shall include instruc- 
tions for the pilot to follow in the event of loss of 
communications with the radar controller. Alter- 

nate lost communication procedures shall be estab- 
lished for use where multiple approaches are 
authorized. 

1048. MISSED APPROACH SEGMENT. The 
criteria for the missed approach segment are con- 
tained in Chapter 2, Section 7. The missed approach 
point is on the final approach course not farther 
from the final approach fix than the runway thresh- 
old (first usable portion of the landing area for 
circling approach). The missed approach surface 
shall commence over the MAP at the required 
height. See Paragraph 274. 

1049. RESERVED. 

Section 5. Simultaneous PAR Procedures 

1050. GENERAL. Where facilities and equipment 
are available to support the requirement, PAR ap- 
proach procedures to parallel runways may be estab- 
lished. The criteria specified in Chapter 9, Section 9, 
for simultaneous ILS procedures shall be used as a 
guideline in developing such procedures. 

1051. - 1059. RESERVED. 

Section 6. Airborne Radar Procedures 

1060. GENERAL. Airborne radar procedures will 
be developed and published for military use at a later 
date. 

1061. - 1099. RESERVED. 

Par 1044 
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CHAPTER 11, HELICOPTER PROCEDURES 

Section 1. Administrative 

1100. GENERAL. This chapter contains criteria for 
application to “hellcopter only” procedures. These 
criteria are based on the premise that helicopters 
are approach Category A aircraft with spedal 
maneuvering characteristics. The intent, therefore, 
is to provide relief from those portions of other 
TERPS chapters which are more restrictive than the 
criteria specified herein. However, any criteria 
contained elsewhere in other chapters of this 
document may be apphed to heliwpter only 
procedures when an operational advantage may be 

gained 
a. Zden+at&m of lnq$&able Cdteria. 

Criteria contained elsewhere in this document 
normally apply to helicopter procedures. Where this 
chapter changes such criteria, the changed material 
is identified. Circling approach and high altitude 
penetration criteria do not apply to heliwpter 
procedures. 

b. Use of Existing Facilities. Helicopter only 
procedures based on existing facilities may be 
developed using criteria contained in this chapter. 

1101. TERMINOLOGY. Tbe following terms are 
pecuhar to heliwpter procedures and are defined as 
follows: 

a. HAL. Height above landing area elevation. 

b. HAS Hei@ Above the Surface. The hd&t 

of the MDA above the h@est terrainkUfaa+ 

* within a 5,2O@foot radius of the MAP in Point in 
space procedures. 

C. tinding AWU as used in helicopter 
opert~tions refers to the portion of the heliport or 
airport runway used, or intended to be used for the 
landing and takeoff of hehwpters. 

d. Landing Area Boundary (LAB). The 
beginning of the landing area of the heliport or 
NlWay. 

e. Point in Space Appmcch is an instrument 
approach procedure to a point in space, identified 
as a missed approach point, which is not assockted 
with a specific landing area within 2,800 feet of the 
MAP. 

Chap 11 
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f. Touchdoum zone as used in heliwpter 
w is identical to the landing area. 

1102. DELETED. 

1103. TYPE OF PROCEDURE. HELICOP-IER 
ONLY PROCEDURES are designed to meet Iow 
altitude straight-m requirements ONLY. 

8 1104. FACILITIES FOR WHICH CRITERIA 
ARE NOT PROVIDED. ‘Ibis ‘chapter does not 
in&de criteria for procedures predicated on 
VHF/UHF DF, area navigation (RNAV), airborne 

radar a* (ARA), or microwave landing 
system (MU). Rocedures utilixing VHF/UHF DF 
may be developed in accordance with the 
appropriate chapters of this documents. Criteria for 
RNAV, ARA, and MLS with high glide path angle 
or selectable gkle path angle capabihty will be 
developed at a later date. 

* 

1105. PROCEDURE IDENTIFICATION. 
Heliwpter only procedurea shallbearan 
identiftcation which includes the term “COPTER,” 
the type of facility providing finaI approach course 
guidance, and a numerical identification of the final 
approach wurse. e.g., COPTER VOR 090, 
COPTER NDB 270, COPTER PAR 327, COPTER 
ASR 327, etc. If the procedure includes an arc final 
approach, the word “ARC” will be used, and wiIl be 
followed by a sequential number, e.g., COPTER 
VORTAC ARC 1, COPTER VOR/DME ARC 2, 
COFTER TACAN ARC 3, etc. 

NOTE: Whem separate pmcedu~ at the same 
Zocation use the same type of fadlity and same final 
approach course such procedures will be 
differentiated by adding an alphabetical sufpx. 

Section 2. General Criteria 

1108. APPLICATION. ‘Ihose criteria are based on 
the unique maneuvering capability of the heliwpter 
at airspeeds not exceeding 90 knots. 
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1107. POINT IN SPACE APPROACH. Where the 
center of the landing area is not within 2,800 feet of 
the MAP, an approach procedure to a point in space 
may be developed using any of the facilities for 
which criteria are provided in this chapter. In such 
procedures the point in space and the missed 
approach point are identical and upon arrival at this 
point, helicopters must proceed under visual flight 
rules (or special VF’B in control zone as applicable) 
to a landing area or conduct the specified missed 
approach procedure. The published procedure shall 
be noted to this effect and also should identify 
available landing areas in the vicinity by noting the 
course and distance from the MAP to each selected 
landing area. Point in space approach procedures 
will not contain alternate minima. 

1108. APPROACH CATEGORIES. When 
helicopters use instrument flight procedures 
designed for fixed wing aircraft, approach Category 
“A” approach minima shall apply regardless of 
helicopter weight. 

110% PROCEDUBE CONSTRUCTION. Para- 
graph 214 applies except for the reference to 
circling approach. 

1110. DESCENT GRADIENT. The descent 
gradient criteria specified in other chapters of this 
document do not apply. The optimum descent 
gradient in aU segments of helicopter approach 
procedures is 400 feet per mile. Where a higher 
descent gradient is necessary, the recommended 
maximum is 800 feet per mile. However, where an 
operational requirement exists, a gradient of as 
much as 800 feet per mile may be authorized, 
provided the gradient used is depicted on approach 
charts. See special procedure turn criterii in 
paragraph 1112. 

1111. INW APPROACH SEGMENTS BASED 
ON STBAIGHT COURSES AND ARCS WITH 
POSllIVE COURSE GUIDANCE. Paragraph 232 
is changed as follows: 

a. Alignment. 

(1) Courses. The &mile lead radial 
specified in paragraph 232a( 1) is reduced to 1 mile. 
SeeFigure3. 

(2) Arcs. The minimum arc radius 
specified in paragraph 232a(2) is reduced to 4 miles. 
The Bmile lead radial may be reduced to 1 mile. 
See Figure 10. 

1112. INITIAL APPROACH BASED ON 
PROCEDURE TURN. Paragraph 234 applies 
except for all of subparagraph d and the number 
300 in subparagraph e(1) which is changed to 800. 
Since helicopters operate at approach Category A 
speeds the smile procedure turn will normally be 
used. However, the larger lo-and 15mile areas may 
be used if considered necessary. 

a. Descent Gradient. Because the actual 
length of the h-a& will vary with environmental 
conditions and pilot technique, it is not practical to 
specifj a descent gradient solely in feet per mile for 
the procedure turn. Instead, the descent gradient is 
controlled by requiring the procedure turn 
completion altitude to be as close as possible to the 
final approach fix altitude. The difference between 
the procedure turn completion altitude and the 
altitude over the final approach fix shall not be 
greater than those shown in Table 23. 

ENlw 

F@n 10s. HEllCWTER ?ROCEDURE TURN AREA. 
hr 1112. 

1sdlorrfnmlFAF withln6oooftofaltovaPAF 

10~rTfromFAF witbia4moftddtowrFAF 
JlUk?TkosnFAF Wthin2OOOftof&o*rFAF 

1s l8ltbIT.llOFAF Not Authwttd 

1omIbm’.noFAF Witbh4O@ftofYDAonFi~I 

Jmilr~,ooFAF 1 WitMn2000ftofMDAaFhai 
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1113. INTERMEDIATE APPROACH SEGMENT 
BASED ON !XRAIGHT COUR!%!% QArAgrAQh 242 
is ChAnpd Iu follows: 

a Afigwnent. The provisions of Quapmph 242a 
AQQI~ with tb0 exceplion that Ih0 in~ormedinto course 
shall not differ from the finrl Approach cow-so by more 
thAn 60 degrees. 

b. Area. 

(1) Length. The OPTIMUM length of the 
intem&iato Appnurch segment is 2 miles. The 
minimUm length is 1 mile end the ro~ommondcd 
maximum is 5 m&s. A dishco paler thnn 5 miles 
should nool be used unless M opemtional requirement 
justifies the greater distance. When the nnglo nt which 
tbo kitid ApQrCAch cows0 jOinS ho inlernl0&nte course 
oxc00ds 30 dcgmes (see figure 3), tha MINIMUM 
length of the intermedia~o course is as shown in table 
24. 

1114. INTERMEDIATE APPROACH SEGMENT 
BASED ON AN ARC. Pamgmph 243 is changed as 
follows: ks with A rAhs of kss than 4 n&S or 
more than 30 miles from the navigation facility shall not 
bo used. 

0. Area 

(1) ~qo. The OPTIMUM length of cho 
intdiAt0 AQQrOACh segment is 2 miles. The 
minimum length is 1 mile and the r0coinnmended 
maximum is 5 miles. A distance greater thnn 5 miles 
should not b0 us0d unless an operational requircnient 
justifies the greater distance. when the angle at which 
the initial AQQrOACh’COUrSO joins the inlermediato course 

Table 24. AllIVIMUM INTERMEDIATE COURSE LENCTll 

(NH AppIicablr to PAR plld IlS) 

ChAQ 11 

Par 1113 

8260.38 (HG 1 

exceeds 30 depos (see figure 3), the MlNlMUM 
lenplh of llh3 intcnnalinto course is m SIIOWII in l&l0 
24. 

1115. lNTEKh!EDlATE SEGMENT WIT1lIN \ 
PROCEDURE TURN SEGMENT’. Pnmgmph 244b s 
chfanpd M follows: The normal procaluro 1u u 
distance is 5 miles from tho fix or from ,110 fncilil, . 
This produces nn intenneJiat0 segment 5 miles ton!;. 
The portion of ho intennsdiAl0 segment considerc4l f.tr 
ObStAdO CkNXJlCO Will AlWAyS hAV0 dlt SAJllO kll~th HS 

the procoduro turn &lance. A distwico grcnlcr than 5 
milts should not b0 urul unless nn opcmtional 
rquircmcnt justifies the gre&cr diskxnce. See ligurc 
13, pmgmldl 244. 

1 (Ifi. FINAL API’ROACII. Pnmgrnl& 250 nppIics 

cxccl~ Ilul the word ntnwny is rilnlcrsfocxl Lo it,clu& 
hukling nrw ~1x1 llrc rcfwcrrcu lo circling rcl~pr~~~~uli tlocs 
not apl’ly. The finnl npponch course in prcc’ision 
approach pocodiircs shnll bc alignal ns intlicnkd in 
pamgmphs 1152 NNI 1159. For nonl~recision 
procerlures final nppronch course nlignnient shnll bo ns 
follows: 

a. Approuclres to a Larulittg Area. The fi~lnl 

rpproRch course should be aligned so as lo piss through 
the landing ama. where nn ol~m~ionnl rchnlago CIUI 

be achioval, A filvrl Approach course which does not 
Fs through lho landing Arm mny k cslrtblishrxl, 
provided such A course lies within 2600 feet of lhe 
ccnfcr of the buding nmn nf lho MAP. 

b. POifJt-i/I-SjWCC &mxdes. The find nppronch 
courso should be alipnod lo provido for Lhe nlost 
effective 0perWionril use of lh0 procsdurc consislcnt 
with snfery. 

1117. MISSED APPROACH POINT. Ptimprnph 272 
is cbanpd to slale fhrt the sl’ccifiod dislnnce mAy not 1~3 

more ~luln the diskice from llle finnl nppronch fix lo n 

pint not more tbRn 2600 f00t from lhc ccnlcr of IIIC 
Iruxling nrea. The MAP may be locAM more hn 2600 
feet from ho landing nrm, provided lhe inininiuni 
visibility rgrees with lhe incrasal disirncc; c.g., MAP 
3800 fcti from ltinding area, bnsic visil)ility is 3i4 mile. 
See ligurc 108. For point-in-sycc rlppronchcs the MAP 
is on he linnl approncli conrsc al llic cm1 of (hc finnl 

nppronch Area. 

1118. STRAlGliT MISSED APPROACll AREA. 
Pntngmpb 273 rpplics will) the cxccpfion thl IIIC length 
of lhe primnry id sccondnty missed npproncli nrcn is 
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reduced from 15 miles to 7.5 miles and will have the 
width of the appropriate airway at termination. 

1119. STRAIGHT MISSED APPROACH 
OBSTACLE CLEARANCE. Paragraph 274 applies 
except that “TDZ or &port elevation” is changed to 
“landing area elevation;” the slope of the missed 
approach surface is changed from 4O:l to 2O:l; and the 
secondary area slope is changed from 12:l to 4: 1. 

1120. TUBNING MISSED APPROACH AREA. 
The provisions of paragraph 275 apply with the 
exception that when applying missed approach criteria 
shown in figures 19 through 24, and table 5, change all 
Right path lengths to 7.5 miles, missed approach surface 
slope to 20: 1, secondary slopes to 4: 1, obstacle 
clearance radius (R) to 1.3 miles, and flight path radius 
(R,) to 4ooo feet (66 miles). The area width will 
expand uniformly to the appropriate airway width. 

1121. TURNING MISSED APPROACH 
OBSTACLE CLEARANCE. All missed approach 
areas described in paragraph 276 and depicted in figures 
25 and 26 will be adjusted for helicopter operation using 
the values shown in paragraph 1120. The area width 
will expand uniformly to the appropriate airway width. 

1122. COMBINATION STRAIGHT AND 
TURNING MISSED APPROACH. Paragraph 277 
applies except that the values shown in paragral& 1120 
shall be used, and point B is relocated to a position 
abeam the MAP. The area width will expand uniformly 
to the appropriate airway width. See figure 106. 

1123. HOLDING ALIGNMENT. The provisions of 
paragraph 291 apply with the exception when the final 
approach fix is a facility, the inbound holding course 
shall not differ from the final approach course by more 
than 90 degrees. 

1124. HOLDING ABEA. Paragraph 292 applies 
except that the minimum size pattern is No. 1. 

Section 3. Takeoff and Landing 
Miiums 

1125. APPLICATION. The minimums specified in 
this section apply to Helicopter Only procedures. 

1126. ALTITUDES. Chapter 3, section 2, is changed 
as follows: 

a. In paragraph 320 “runway environment” is 
understood also to mean “landing area environment.” 

b. ln paragraph 321 reference to 4O:l is 
changed to 20: 1. 

c. Paragraph 322 does not apply. 

d. Paragraphs 324, 938 and 1028 apply except 
that a DH of 100 feet may be approved without 
approach lights; the tables in paragraph 350 do not 
apply, and table 29 in paragraph 1167 governs the 
establishment of the DH. 

1127. VISIBILITY. Chapter 3, section 3, is changed 
as follows: 

* a. Nonprecision Approaches. 

(1) Approach to Runway. The minimum 
visibility may be l/2 the computed straight-in CAT A 
fixed-wing value from tables 6, 9, or 10, as applicable, 
but not less than 114 mile/l,200 RVR. 

(2) Approach to Landing Area. (Landing 
area within 2600 feet of MAP). The minimum visibility 
required prior to applying credit for lights may not be 
less than the visibility associated with the HAL, as 
specified in table 25. Paragraphs 330 and 331 do not 

U 

apply. 

b. Precision Approaches. 

(1) Approach to Runway. The minimum 
visibility may be l/2 the computed straight-in CAT A 
fued-wing values specified in tables 9 and 10, but not 
less than l/4 mile/1200 RVR. 

(2) Approach to Landing Area. The 
minimum visibility authorized prior to applying credit 
for lights is l/2 mile/2400 RVR. Paragraphs 330 and 
331 do not apply. * 

c. Point-in-Space Approaches. The minimum 
visibility prior to applying credit for lights is 314 mile. 
lf the HAS exceeds 800 feet, the minimum no-lights 
visibility shall be 1 mile. No credit for lights will be 
authorized unless an approved visual lights guidance 
system is provided. See also paragraph 344. Alternate 
minimums are not authorized. Table 25 does not apply. 
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F@om 106. COMBINATION MISSED APPROACH AREA. Parqnpb 1122. 

* 1128. VISIBILITY CREDIT. Where vi&My credit 
for lighting facilities is allowed for fixed-wing 
operations, the same type credit shaukl be considered 
for helicopter operations. The approving authority will 
grant credit on an individual case basis, until such time 

as a standad for helicopter approach lighting systems is 

established. The concepts stated in paragraph 342 
apply, except heliport markings may be substituted for 
the runway marking requirements specified therein. 

* 

chap 11 
par 1127 
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Table 25. EFFECT OF HAL HEIGHT ON VISIBILITY 

MINIMUMS. Par 1127s 

HAL More than 
800 ft. 

vblbwry 
kudmuln (MO 112 314 1 

* * 

1129. TAKEOFF MINIMUMS. Paragraph 370 does 
not apply. Helicopter takeoff minimums will be in 
accordance with the appropriate Federal Aviation 
Regulations and Military Regulations. 

Section 4. On-Heliport VOR (No FAF) 

1130. GENERAL. Paragraph 400 does not apply. 
These criteria apply to procedures based on a VOR 
facility located within 2600 feet of the center of the 
laud& area in which no &al approach tix is 
established. These procedures must incorporate a 
procedure turn. 

1131. INITIAL AND INTERMEDIATE 
SEGMENTS. These criteria are contained in section 2 

F%gura 107. FINAL APPROACH PRIMARY AND SECONDARY 
AREA. On-Heliport VOR, No FAF, Par 1132b. See atso 

Figwe 105. 

d. Procedure Turn Altitude. The procedure turn 
completion altitude shall be in accordance with 
table 23. 

c. Use of Stepdown Fix. Paragraph 4 13e applies, 
except that 4 miles is changed to 2.5 miles. 

f: Minimum Descent Altitude. Criteria for 
determining MDA are contained in section 3 of this 
chapter and chapter 3. 

of this chapter. 

1132. FINAL APPROACH SEGMENT. Paragraph 
413 does not apply, except as noted below. The final 
approach begins where the procedure turn intersects the 
final approach course inbound. 

a. Alignment. Paragraph 1116a applies. 

Section 5. TACAN, VOR/DME, and 
VOR with FAF 

1133. FINAL APPROACH SEGMENT. Paragraph 
5 13 does not apply, except as noted below. 

a. Alignment. Paragraphs 1116a and b apply. 

b. Area. The prirnaxy area is longitudinally 
centered on the final approach course. The MINIMUM 
length is 5 miles. This may be extended if an 
operational requirement exists. The primary area is 
2 miles wide at the facility and expands uniformly to 
4 miles wide at 5 miles from the facility. A secondary 

area is on each side of the primary area. It is zero 
miles wide at the facility and expands uniformly to 
.67 mile on each side of the primary area at 5 miles 

from the facility. See figure 107. 

c. Obstacle Clearance. Paragraph 413c(l) 
applies. 

b. Area. Paragraph 513b applies, except that 
portion which refers to the minimum length of the final 
approach segment. The minimum length of the final 
approach segment is shown in table 26. 

Table 26. MINIMUM LENGTH OF FINAL APPROACH 
SEGMENT (MILES) 

Mqnituds of Turn Over the Fwiiity 

3o” 60’ !m” 

1.0 2.0 3.0 

NOTE: llt,k table may be intc~ad. 
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c. Obstacle Clearance. Paragraph 513.c.( 1) 
applies. 

1134. RESERVED 

1135. MISSED APPROACH POINT. The identi- 
fication of the MAP in Paragraph 5 14 is changed as 
follows: The missed approach point is a point on the 
final approach course which is not farther than 2600 
feet from the center of the landing area. See Figure 
108. For point in space approaches the MAP is on 
the final approach course at the end of the final 
approach area. 

1136. ARC FINAL APPROACH SEGMENT 
RADIUS. Paragraph 523.b. does not apply. The 
final approach arc shall be a continuation of the 
intermediate arc. It shall be specified in nautical 
miles and tenths thereof. The minimum arc radius 
on final approach is 4 miles. 

1137. ARC FINAL APPROACH SEGMENT 
ALIGNMENT. Paragraph 523.b.(l) does not ap- 
ply. The final approach arc should be aligned so as 
to pass through the landing area. Where an opera- 
tional advantage can be achieved, a final approach 
course which does not pass through the landing area 
may be established provided the arc lies within 2600 
ft. of the landing area at the MAP. 

1138. RESERVED. 

FAF 

MISSED APPROACH POINT OF-I-IONS 

Figure 108. MISSED APPROACH POINTS. Off-Heliport 
VOR with FAF. Par. 1135. 

Section 6. ON-HELIPORT NDB, No FAF 

1139. GENERAL. Paragraph 600 does not apply. 
These criteria apply to procedures based on an NDB 
facility located within 2600 feet of the center of the 

landing area in which no final approach fix is estab- 
lished. These procedures must incorporate a proce- 
dure turn. 

1140. FINAL APPROACH SEGMENT. Para- 
graph 613 does not apply except as noted below. The 
final approach begins where the procedure turn 
intersects the final approach course, inbound. 

a. Alignment. Paragraph 1116.a. applies, 

b. Area. The primary area is longitudinally 
centered on the final approach course. The MINI- 
MUM length is 5 miles. This may be extended if an 
operational requirement exists. The primary area is 
2.5 miles wide at the facility, and expands uniformly 
to 4.25 miles wide at 5 miles from the facility. A 
secondary area is on each side of the primary area. It 
is zero miles wide at the facility, and expands uni- 
formly to .67 miles wide on each side of the primary 
area at 5 miles from the facility. Figure 109 illus- 
trates the primary and secondary areas. 

Figure 109. FINAL APPROACH PRIMARY AND SECOND- 
ARY AREAS. On-Heliport NDB. No FAF. Paragraph 1140. 

c. Obstacle Clearance. Paragraph 6 13.c.( 1) 
applies. 

d. Procedure Turn Altitude (Descent 
Gradient). The procedure turn completion altitude 
shall be in accordance with Table 23. 

e. Use of Stepdown Fix. Paragraph 613.e. 
applies except that 4 miles is changed to 2.5 miles. 

f: Minimum Descent Altitude. Criteria for 
determining the MDA are contained in Section 3 of 
this chapter and Chapter 3. 

Chap 11 Par 1133 
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Section 7. NDB Procedures 
with FAF 

1141. GENERAL. These criteria apply to proce- 
dures based on an NDB facility which incorporates 
a final approach fix. 

1142. FINAL APPROACH SEGMENT. Para- 
graph 7 13 does not apply except as noted below: 

a. Alignment. Paragraphs 1116.a. and b. 

apply. 

b. Ama. Paragraph 713.b. applies except that 
portion which refers to the minimum length of the 
final approach segment. The minimum length is 
specified in Table 26. 

c. Obstacle aearance. Paragraph 713.c.t 1) 
applies. 

1143. MISSED APPROACH POINT. The identi- 
fication of the MAP in Paragraph 714 is changed as 
follows: The missed approach point is a point on the 
final approach course which is not farther than 2600 
feet from the center of the landing area. See Figure 
108. For point in space approaches, the MAP is on 
the final approach course at the end of the final 
approach area. 

Section 8. RESERVED. 

1144. - 1149. RESERVED. 

Seetlon 9. ILS Procedures 

1150. GENERAL. Chapter 9 is changed as noted in 
this section. These criteria apply to the present 
design of instrument landing systems (on airport) 
only. 

1151. INTERMEDIATE APPROACH SEE 
MENT. Paragraph 922 applies with the exception 
that Table 27 specifies the minimum length of the 
intermediate segment based on the angle of intersec- 
tion of the initial approach course with the localizer 
COUrSe. 

1152. FINAL APPROACH SEGMENT. Para- 
graph 930 applies except that glide slope intercep- 

tion need not occur prior to the FAF normally used 
for fixed wing operations. 

a. The optimum length of the final approach 
course is 3.0 mile-s. The minimum length is 2.0 miles. 
A distance in excess of 4.0 miles should not be used 
unless a special operational requirement exists. 

b. Final Approach Termination. The final ap- 
proach shall terminate at a landing point (runway) 
or at a hover point between the Decision Height and 
the GPI. Where required, visual hover/taxi routes 
will be provided to the terminal area. 

1153. MISSED APPROACH AREA. Normally 
existing missed approach criteria will be utilized for 
helicopter operations. However, if an operational 
advantage can be gained, the areas described in 
Paragraphs 1168 through 1171 may be substituted. 

1154. MICROWAVE ILS. Additional criteria will 
be developed to exploit the capabilities of the micro- 
wave ILS which is now under development. It is 
expected that this new equipment will provide glide 
slope angles in the range from 3 to 12 degrees and 
the flexibility to satisfy special aircraft and ground 
siting requirements. 

1155. LOCALIZER AND LDA. Section 5 of 
Chapter 9 is changed as noted in this paragraph. 

a. Alignment. Paragraph 952 applies except 
that LDA alignment shall be as specified in para- 
graphs 1116.a. and b. 

b. Area. Paragraph 953 applies except that 
portion which refers to the minimum length of the 
final approach segment. The minimum length of the 
final approach segment is shown in Table 26. 

c. Missed Approach Point. The identification 
of the MAP in Paragraph 957 is changed as fol- 
lows: The missed approach point is a point on the 
final approach course which is not farther than 2600 
feet from the landing area. See Figure 108. For 
point-in-space approaches, the MAP is on the final 
approach course at the end of the final approach 
area. 
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Section 10. Precision Approach 
Radar (PAR) 

1156. INTERMEDIATE APPROACH SEG- 
MENT. Paragraph 1014 applies with the exception 
that Table 27 specifies the minimum length of the 
intermediate segment based on the angle of intersec- 
tion of the initial approach course with the interme- 
diate course. 

Table 27. INTERMEDIATE SEGMENT ANGLE OF 
INTERCEPT VS. SEGMENT LENGTH. Paragraph 1156. 

Angle (Degrees) Minimum Length (Miles) 

;: 1 ; 
NOTE: This table may be interpolated. 

1157. RESERVED, 

1158. FINAL APPROACH SEGMENT. The 
provisions of Paragraph 102O.b.(1) and (2) do not 
apply. The minimum distance from the glide slope 
intercept point to the GPI is 2 miles. 

1159. FINAL APPROACH ALIGNMENT. Para- 
graph 1020.a. applies with the exception that a final 
approach course shall be aligned to a landing area. 
Where required, visual hover/taxi routes shall be 
established leading to terminal areas. 

1160. FINAL APPROACH AREA. 

a. Length. The final approach area is 25,000 
feet long, measured outward along the final ap- 
proach course from the GPI. Where operationally 
required for other procedural considerations or for 
existing obstacles, the length may be increased or 
decreased symmetrically, except when glide slope 
usability would be impaired or restricted. See Figure 
110. 

6. Width. The final approach area is centered 
on the final approach course. The area has a total 
width of 500 feet at the GPI and expands uniformly 
to a total width of 8000 ft. at a point 25,000 ft. 

outward from the GPI. The widths are further 
uniformly expanded or reduced where a different 
length is required as in Paragraph 116O.a. above. See 
Figure 110. The width either side of the centerline at 
a given distance ‘9” from the point of beginning 
can be found by using the formula 250 + .15D = 
l/2 width. 

1161. RESERVED. 

1162. FINAL APPROACH OBSTACLE 
CLEARANCE SURFACE. Paragraph 1021 does 
not apply. The final approach obstacle clearance 
surface is divided into two sections. 

a. Section 1. This section originates at the 
GPI and extends for a distance of 775 feet in the 
direction of the FAF. It is a level plane, the elevation 
of which is equal to the elevation of the GPI. 

b. Section 2. This section originates 775 feet 
outward from the GPI. It connects with Section 1 at 
the elevation of the GPI. The gradient of this section 
varies with the glide path angle used. 

(1) To identify the glide slope angle and 
associated final approach surface gradient to clear 
obstacles in Section 2: 

(a) Determine the distance “D” from 
the GPI to the controlling obstacle and the height of 
the controlling obstacle above the GPI. 

Figure 110. PAR FINAL APPROACH AREA. 
Par 1159 and 1160 
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Table 28. FINAL APPROACH GLIDE SLOPE - SURFACE SLOPE ANGLES. 
Par. 1162.b. 

NOTE: This table may be interpolated. 
* See Par I1 65.a. 

(b) Enter these values in the formula: 

TAN. ANGLE = Obstacle height 
D-775 

(c) Convert the tangent angle. This is 
the angle of the Section 2 approach surface gradient 
measured at the height of the GPI. 

(d) The minimum glide slope angle re- 
quired is found in Table 28. 

1163. TRANSITIONAL SURFACES. Paragraph 
1022 does not apply. Transitional surfaces for PAR 
are inclined planes with a slope of 4:l which extend 
outward and upward from the edges of the final 
approach surfaces. They start at the height of the 
applicable final approach surface, and are perpen- 
dicular to the final approach course. They extend 
laterally 600 feet at the GPI and expand uniformly 
to a width of 1500 feet at 25,000 feet from the GPI. 

1164. OBSTACLE CLEARANCE. Paragraph 
1024 does not apply. No obstacle should penetrate 
the applicable final approach surfaces specified in 
Paragraph 1162 or the transitional surfaces specified 
in Paragraph 1163. Obstacle clearance requirements 
greater than 500 feet need not be applied unless 
required in the interest of safety due to precipitous 
terrain or radar system peculiarities. 

NOTE: The terrain in Section 1 may rise at a 
gradient of 75:l without adverse eff2ct on minimums 
provided the surface is free of obstacles. 

1165. GLIDE SLOPE. Required obstacle clear- 
ance is specified in Paragraph 1164. In addition, 
consideration shall be given to the following in the 
selection of the glide slope angle: 

Par 1162 

a. If angles less than 3 degrees are established, 
the obstacle clearance requirements shall be arrived 
at in accordance with Paragraphs 1024 and 1025. 

b. Angles greater than 6 degrees shall not be 
established without authorization of the approving 
authority. The angle selected should be no greater 
than that required to provide obstacle clearance. 

c. Angles selected should be increased to the 
next higher tenth of a degree, e.g., 4.71 degrees 
becomes 4.8; 4.69 degrees becomes 4.7. 

1166. RELOCATION OF THE GLIDE SLOPE. 
Paragraph 1027 does not apply. The GPI shall 
normally be located at the arrival edge of the landing 
area. If obstacle clearance requirements cannot be 
satisfied, or if other operational advantages will 
result, the GPI may be moved into the landing area 
provided sufficient landing area is available forward 
of the displaced or relocated GPI. 

1167. ADJUSTMENT OF DH. An adjustment is 
required whenever the angle to be used exceeds 3.8 
degrees. See Table 29. This adjustment is necessary 
to provide ample deceleration distance between the 
DH point and the landing area. 

1168. MISSED APPROACH OBSTACLE 
CLEARANCE. No obstacle may penetrate a 2O:l 
missed approach surface which overlies the missed 

Table 29. MlNlMUM DH - GS ANGLE RELATIONSHIP. 
Par. 1167. 

CS Angle (degrees) up to 3.80 3.81 to 5.70 over5.70 

Minimum DH (feet) 100 150 200 
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approach areas illustrated in Figures 113, 114 and 
115. The missed approach surface originates at the 
GPI. However, to gain relief from existing obstacles 
in the missed approach area the point at which the 
surface originates may be relocated as far backward 
from the GPI as a point on the final approach course 
which is directly below the MAP. In such cases the 
surface originates at a height below the DH as 
specified in Table 30. See Figure 112. 

NOTE: When penetration of the 20: I surface orig- 
inating at the GPI occurs, an upward adjustment to 
the DH equal to the maximum penetration of the 
surface should be considered. 

1169. STRAIGHT MISSED APPROACH 
AREA. The straight missed approach (maximum of 
15 degree turn from final approach course) area 
starts at the MAP and extends to 7.5 miles. 

a. Primary Area. This area is divided into 
three sections. 

(1) Section 1A is a continuation of the 
final approach area. It starts at the MAP and ends at 
the GPI. It has the same width as the final approach 
area at the MAP. 

(2) Section 1B is centered on the missed 
approach course. It begins at the GPI and extends to a 
point 1 mile from the MAP outward along the missed 

- (D) .-.j 

Figure 111. FINAL APPROACH AREA SURFACE AND 
OBSTACLE CLEARANCE. Paragraphs 1162 and 1164. 

Table 30. BEGINNING POINT OF MISSED APPROACH 
SURFACE. Par. 1168. 

GS Angle (Degrees) 

Disk below DH point (feet) 1 l:O 1 l:O 1 2:O 

NOTE: This toble moy be interpoloted. 

MISSED APPROACH SURFACE AT GPI 

MAP !- 775’ $p, 

MISSED APPROACH SURFACE AT MAP 

‘OBSTACLES IN CROSSHATCHED AHEA NOT CONSIDERED. 

Figure 112. MISSED APPROACH SURFAC? 
OPTIONS (Par 1168) 

approach course. It has a beginning width the same as 
the final approach area at the MAP and expands 
uniformly to 4000 feet at 1 mile from the MAP. 

(3) Section 2 is centered on the continua- 
tion of the Section 1B course. It begins 1 mile from 
the MAP and ends 7.5 miles from the MAP. It has a 
beginning width of 4000 feet, expanding uniformly 
to a width equal to that of an initial approach area at 
7.5 miles from the MAP. 

6. Skcondazy Area. The secondary area begins 
at the MAP, where it has the same width as the final 
approach secondary area. In Section 1A the width 
remains constant from the MAP to the GPI, after 
which it increases uniformly to the appropriate 
airway width at 7.5 miles from the MAP. See Figure 
113. 

Chap 11 Par 1168 
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Figure 113. STRAIGHT MISSED APPROACH. 

1170. TURNING MISSED APPROACH AREA. 
Where turns of more than 15 degrees are required in 
a missed approach procedure, they shall commence 
at an altitude which is at least 400 feet above the 
elevation of the landing area. Such turns are as- 
sumed to commence at the point where Section 2 
begins. The turning flight track radius shall be 4000 
feet (.66 miles). 

a. primary Area. The outer boundary of the 
Section 2 primary area shall be drawn with a 1.3 
mile radius. The inner boundary shall commence at 
the beginning of Section 1B. The outer and inner 
boundary shall flare to the width of an initial ap 
preach area 7.5 miles from the MAP. 

b. sacondary Area. Secondary areas for re- a. Straight Portion. Sections 1 and 2A corre- 
duction of obstacle clearance are identified with spond respectively to Sections 1 and 2 of the normal 
Section 2. The secondary areas begin after comple- straight missed approach area and are constructed 

tion of the turn. They are zero miles wide at the 
point of beginning and increase uniformly to the 
appropriate airway width at the end of Section 2. 
Positive course guidance is required to reduce obsta- 
cle clearance in the secondary area. See Figure 114. 

1171. COMBINATION STRAIGHT AND 
TURNING MISSED APPROACH AREA. If a 
straight climb to an altitude greater than 400 feet is 
necessary prior to commencing a missed approach 
turn, a combination straight and turning missed 
approach area must be constructed. The straight 
portion of this missed approach area is divided into 
Sections 1 and 2A. The portion in which the turn is 
made is Section 2B. 

Par 1170 Chap 11 
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7.!i Mi. From MAP 

Figure 114. TURNING MISSED APPROACH AREA. 
Par 1170. 

as specified in Paragraph 1169 except that Section 
2A has no secondary areas. Obstacle clearance is 
provided as specified in Paragraph 1119. The length 
of Section 2A is determined as shown in Figure 115, 
and relates to the need to climb to a specified 
altitude prior to commencing the turn. The line 
A’-B’ marks the end of Section 2A. Point C’ is 5300 
feet from the end of Section 2A. 

6. Turning Portion. Section 2B is constructed 
as specified in Paragraph 1169 except that it begins 
at the end of Section 2A instead of the end of Section 
1. To determine the height which must be attained 
before commencing the missed approach turn, first 
identify the controlling obstacle on the side of Sec- 
tion 2A to which the turn is to be made. Then 
measure the distance from this obstacle to the near- 
est edge of the Section 2A area. Using this distance 
as illustrated in Figure 115, determine the height of 

Page 111 

f 
SEC. 

AM.4 
VWTU 

I 

% 

r; 

il 

I 

the 20: 1 slope at the edge of Section 2A. This height 
plus 250 feet (rounded off to the next higher 20 foot 
increment) is the height at which the turn should be 
started. Obstacle clearance requirements in Section 
2B are the same as those specified in Paragraph 112 1 
except that Section 2B is expanded to start at Point 
C if no fix exists at the end of Section 2A or if no 
course guidance is provided in Section 2 (see Figure 
115). 

NOTE: The missed approach areas expand uni- 
formly to the appropriate airway width. 

Section 11. Airport Surveillance 
Radar (ASR) 

1172. INITIAL APPROACH SEGMENT. Para- 
graph Wl.a.(l) applies except that 90 degrees is 
changed to 120 degrees. 

Chap 11 Par 1171 
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This becomes the boundary if no fix 

exists ot the end of Sec. 2A or if no 

course guidance is provided in 

Sec. 28. 

EXAMPLE: 

DH is 200’ MSL. 

A 1065 controlling obstacle is 

6100’ from the near edge of 

Sec. 2A. 

A 2O:l surface which clears the 

obstacle has o height of 760’ 

ML at the near edge of Section 

2A. 

6100’+20’=305’ 

1065 - 305 = 760’ 

To determine minimum altitude 

at which the missed approach 

aircraft moy start the turn odd 

250’ obstacle cleoronce and 

round up the sum to the next 

higher 20’ increment. 

760’+250’=1010’ 

Rounded up=1020’ 

To climb 820’.from DH 200’ to 

the turning altitude 11020’ ML) 

at the 2O:l climb gradient re- 

quires 16,400’. Sec. 1 is 6076’ 

long; therefore Section 2A is re- 

quired to be 10,324’ long. 

Figure 115. COMBlNATlON STRAIGHT AND TURNING MISSED APPROACH. Paragraph 1171. 

1173. INTERMEDIATE APPROACH SEG- 
MENT. Paragraph 1042.b. applies with the excep- 
tion that the maximum angle of intercept is changed 
to 120 degrees and Table 24 is used to determine the 
required minimum length of the intermediate 
segment. 

1174. FINAL APPROACH SEGMENT. Para- 
graph 1044 applies except for subparagraphs a., c.(2) 
and d. 

1175. MISSED APPROACH POINT. The identi- 
fication of the MAP in Paragraph 1048 is changed as 
follows. The missed approach point is a point on the 
final approach course which is not farther than 2600 
feet from the center of the landing area. See Figure 
108. For point in space approaches the MAP is on 
the final approach course at the end of the final 
approach area. 

a. Alignment. Paragraphs 1116.a. and, b. 

apply. 1176r1199. RESERVED. 

Par 1173 Chap 11 
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CHAPTER 12. DEPARTURE PROCEDURES 
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1200. GENERAL. These criteria specify the obsta- 
cle clearance requirements to be applied to diverse 
departures, departure routes, and standard instrument 
departures (SIDs). Obstacle identification surfaces 

(01s) of 40: 1 are used. A climb gradient of 200 feet 
per NM will provide at least 48 feet per NM of 
clearance above objects which do not penetrate the 
01s. Objects which penetrate the 01s are obstacles 

and shall be considered in the departure procedure by 
specifying a flight path which will safely avoid the 
obstacle(s) or by specifying a climb gradient greater 
than 200 feet per NM that will provide 48 feet of 

required obstacle clearance (ROC) for each NM of the 
flight path. Takeoff ceiling and visibility minimums 
shall be established for those departures specifying a 
climb gradient. 

1201. APPLICATION. Diverse departure criteria 
(paragraph 1202) shall be applied to all runways 
authorized by the approving authority for instrument 
departures. Application of diverse departure criteria 
may result in the need to develop specific departure 
routes to avoid obstacles (paragraph 1203). 

1202. DIVERSE DEPARTURES. At many air- 
ports, a prescribed departure route is not required for 
ATC purposes nor as the only suitable route to avoid 
obstacles. In spite of this, there may be obstacles in the 
vicinity of the airport that should be considered in 
determining that restrictions to departures are to be 
prescribed in a given sector(s). The areas and surfaces 
described herein are to be used to identify such obsta- 
cles. Sectors shall be described by bearings and dis- 
tance from the airport reference point which diverge at 
least 15” either side of the controlling obstacle. Depar- 
ture restrictions shall be published as described in 
paragraph 1207a. 

a. Zone 1. 

(1) Area. The area begins at the departure 

end of the runway (DER) and has a beginning width 
of 1000 feet (+5OO feet from centerline). The area 
splays 15” on each side of the extended runway 
centerline for a distance of 2 NM from the DER. See 
Figure 116A. 

Chap 12 

(2) Obstacle Identification Surface. A 
40: 1 OIS overlies Zone 1. It begins no higher than 35 
feet above the elevation of the DER and rises in the 
direction of departure. 

b. Zone 2. 

(1) Area. Zone 2 extends radially from a 
point on the runway centerline located 2000 feet from 
the start end of the runway. It is centered on the 
extended takeoff surface centerline and excludes Zone 
1. It extends the distance necessary for the 40: 1 OIS to 
reach the minimum altitude authorized for en route 
operations. See Figure 116B. 

2. Obstacle Identification Surface. A 
40: 1 OIS overlies Zone 2 and has a beginning height 

equal to the height of the OIS at the end of Zone 1. 
Distance measurements to an obstacle shall be made 

I 

500 FT 

Figure 116A. ZONE 1 DIVERSE DEPARTURE. 

I Q 

Figure 116B. ZONE 2 DIVERSE DEPARTURE. 

Par 1200 
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combination straight and turning. Departure routes 
shall be based on positive course guidance acquired 
within 10 NM from the DER on straight departures 
and within 5 NM after completion of turns on 
departures requiring turns. Surveillance radar, when 
available, may be used to provide positive course 
guidance. 

Figure 116C. ZONE 3 DIVERSE DEPARTURE. 

from the runway edge or edge of Zone 1, whichever is 
the shorter distance. 

c. Zone 3. 

(1) Area. Zone 3 covers the area in the 

direction opposite to the takeoff, beginning 2000 feet 
from the start end of the runway. It provides clearance 
for 180” turn departures and extends the distance 
necessary for the 401 01s to reach the minimum 
altitude authorized for en route operations. See Figure 
116C. 

(2) Obatack Identification Surface. A 
4O:l 01s overlies Zone 3 and begins 400 feet above 
airport elevation along the runway edge and rises 
therefrom. 

1283. DEPARTURE ROUTES. There are three 
basic types of departure routes: straight, turning, and 

t 

l!i” 
SPLAY 

Figure 116D. STRAIGHT DEPARTURE AREA WITHOUT Fie 116E. STRAIGHT DEPARTURE WITH COURSE 
COURSE GUIDANCE. GUIDANCE FROM ON AIRFIELD FACILITY. 

Par 1202 Chap 12 
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Q. 

b. 

Figure 116F. STRAIGHT DEPARTURE WITH COURSE GUIDANCE FROM ON AIRFIELD FACILITY. 

Chap 12 Par 1203 
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a. Straight Departures. A straight departure is 
one in which the initial departure course is within 15” 

of the alignment of the takeoff surface. Additionally, 
the departure course must intersect the runway center- 

line extended within 2 NM from the DER or the 
departure course must lie within 500 feet laterally of 
the runway centerline at the DER. See Figures 116D, 

116E, 116F, 116G, and 116H. When the initial depar- 
ture course is to a facility, a maneuvering segment is 

provided under the provisions of paragraph 

1203a(l)(h). 

(1) Area. The area begins at the departure 
end of the runway. It is based on the departure course 

Fire 116G. STRAIGHT DEPARTURE WITH OFFSET 
DEPARTURE COURSE. 

8260.3B CHC 1 
2119 
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Figure 116H. DEPARTURE AREA WHEN LOCALIZER IS 
USED FOR COURSE GUIDANCE. 
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and has a minimum beginning width of loo0 feet 
(? 500 feet from centerline). The edge of the area 
shall be no less than 500 feet from the centerline of the 
runway and the departure course. For example, if the 
departure course lies 500 feet from the centerline, 
the beginning width of the area shall be no less than 
1500 feet. See Figure 116G. The area splays 15” on 
each side of the departure course and/or runway 
centerline extended (whichever protects the greater 

area) to the point where the boundaries intercept the 
area associated with the navaid providing course guid- 
ante . 

(a) When course guidance is provided 

by a localizer, the area specified in paragraph 
1202a(l) shall be used for the first 2 NM of the 
departure. This area shall be joined to the localizer 
final approach area stated in paragraph 930b by lines 
drawn from the extremities of the area at 2 NM from 
the departure threshold to the width of the localizer 
area at 10 NM. See Figure 116H. (At certain airports, 
localizers, although installed, may not be available for 

use as a departure navaid.) 

(b) The area associated with the navaid 

(other than a localizer) providing course guidance 
shall have the following dimensions. It shall be 3 NM 

(2 1 l/2 NM) wide at the facility, it shall have a 
maximum length of 10 NM and shall splay to a width 

of 5 NM’ (* 2 l/2 NM) at 10 NM from the facility. If 
additional distance is required, the area may be joined 
from its extremities to the primary en route area using 

4.502 of splay until primary en route width is reached. 

NOTE 1: 6 NM (2 3 NM) for NDB 
NOTE 2: 5” for NDB 
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(i) If a turn of 15” or less is required 

over the facility, the inbound andoutbound areas outer 
boundaries shall be joined by an arc of 1 l/2 NM 
radius. 

(ii) If a turn of more than 15” but 

less than 30” is required over the facility, the turning 
departure area outer boundary radius (Table 31) shall 
be applied to join the two areas. The outbound area 
outer boundary shall be applied to join the two areas. 
The outbound area outer boundary shall be con- 
structed by a line tangent to the arc and drawn to the 
edge of the outbound area at 10 NM from the facility. 
See Figure 1161. 

(iii) If a turn of 30” or mote is 
required over the facility, the area shall be extended a 
distance of 1 NM beyond the facility aligned with the 
inbound track at a width of 3 NM (& 1 l/2 NM) and 
the turning departure area outer boundary radius (Ta- 
ble 3 1) shall be applied to join the extension to the area 
associated with the outbound track. The outbound 
area outer boundary shall be constructed by a line 
tangent to the arc and drawn to the edge of the 
outbound area at 10 NM from the facility. See Figure 
1165. 

(2) Obstacle Identification Surface. A 
40: 1 01s overlies the straight departure area and rises 
in the direction of departure. The OIS begins at the 
DER at an elevation no higher than 35 feet above the 
elevation of the DER. 

b. Turning Departures. If the initial departure 
course does not meet the criteria specified in para- 
graph 1203a, a turning departure shall be constructed. 

I TURN ALTITUDE 

S.L. to 1000’ MSL 
1001’ to 3500’ MSL 
3501’ to 6000’ MSL 
6001’ to 8500’ MSL 
Above 8500’ MSL 

Table 3 1. Departure Turn Radii 

FLIGHT TRACK RADIUS OUTER BOUNDARY RADIUS 
NM (R 1) NM(R)/ 

CATsA&B OTHERS 

1.0 2.5 
1.2 2.7 
1.3 2.9 
1.4 3.1 
1.6 3.4 

CATsA&B I 

2.6 6.3 
2.8 6.7 
3.2 7.3 

*These turn radii will accommodate speeds up to 3.50 KIAS with 30” angle of bank. Outer boundary radius may be reduced l/2 
NM for operational advantage. Procedure must be annotated with airspeed restriction of 250 KIAS. 
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Figure 1161. TURN OF MORE THAN 15” BUT LESS 
THAN 30” OVER FACILITY. 

A turning departure is one in which the aircraft climbs 
straight ahead on the heading of the takeoff surface 
until reaching 400 feet above the airport elevation 
(within 2 NM) and then immediately begins a turn to 

intercept a departure course. Positive course guidance 
is required within 5 NM after completion of the turn. 
See Figure 116K. 

(1) Area. 
vided into Sections 

The turning departure area is di- 
1 and 2. 

Par 1203 
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(a) Section 1 is identical to the 15” 

splay area specified in paragraph 1203a( 1). It termi- 
nates 2 NM from the beginning of the 15” splay area. 

(b) Section 2 starts at the end of Section 

1. The flight track and outer boundary radii shall be 
determined from Table 3 1. The outer boundary line 

shall splay 15” from the departure course beginning at 
the point abeam the point where the turn is completed. 
The inner boundary line shall begin at the runway edge 
2000 feet from the start end of the takeoff surface on 
the side in the direction of the turn (Point D). 

It terminates at the same distance abeam the departure 
course as the outer boundary does at the end of the 
departure. The splay of Section 2 terminates when the 
width reaches that of the primary en route structure. 
Thereafter, en route criteria apply. 

(2) Obstacle Identification Surface. 

(a) Section 1. A 40: 1 OIS overlies Sec- 
tion 1 and is identical to the 4O:l specified in para- 
graph 1203a(2). 

(b) Section 2. The dividing lines be- 

tween Sections 1 and 2 are identified as “AB, BC, 
CD. ” A 40: 1 OIS overlies Section 2 and has an initial 
height equal to the terminating height of Section 1 at 

any point along the dividing line and rises in the 
direction of the departure course. The height of the 
01s at any point in Section 2 is determined by measur- 
ing the straight line distance from this point to the 
nearest point on the “AB, BC, CD” dividing line. 

- 

c. Combination Straight and Turning Depar- 

ture. If a straight climb to a height which is more than 

400 feet above the elevation of the DER is necessary 
prior to beginning the departure turn, a combination 
straight and turning departure area must be applied. 
Whenever possible, the point at which the turn com- 
mences shall be identified by a fix or by the intersec- 

tion of the initial dead reckoning departure course with 
a radial or. bearing which provides positive course 
guidance. When a fix, radial or bearing is not availa- 
ble, the turn may be specified to commence at an 
altitude based on a climb gradient of 200 feet per NM. 
For example, a turn 1000 feet above DER elevation 
shall be assumed to commence 5 NM from the end of 
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TURN OF 30’ OR MORE 
OVER FACILITY. 

L --_------- 

v 
5 NM 

Figure 116J. 

Chap 12 

TURN OF 30’ OR MORE OVER FACILITY. 

Par 1203 
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SECTI 
1 

Figure 116K. TURNING DEPARTURE. 

runway. Positive course guidance is required within 5 
NM after completion of the turn. 

(1) Area. The combination straight and 
turning departure is divided into Sections 1 and 2. See 
Figure 116L. 

(a) Section 1 is identical to the straight 

departure area except that it extends to the point at 
which the turn begins. 

(b) Section 2 starts at the end of Section 
1. The flight track and outer boundary radii shall be 
determined from Table 31. The outer boundary radius 
shall be drawn beginning a distance past the plotted 
position of the turning point equal to the fix error, 
along track accuracy, or abeam plotted position; 
whichever is further from the end of the departure 
runway. The inner boundary line shall begin at the 
edge of the 15” splay area at a distance prior to the 
plotted position of the turning point equal to the fix 

Chap 12 Par 1203 
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Figure 116L. COMBINATION STRAIGHT AND TURNING DEPARTURE. 

error or along track accuracy plot plus 1 NM. Where 
the turn is specified to commence at an altitude, the 
outer boundary radius begins at the end of Section 1, 
and the inner boundary line begins at the edge of,the 
15” splay area abeam the DER. The outer boundary 
line shall splay 15 degrees from the departure course 
beginning at the point abeam the point where the turn 
is completed. The inner boundary line is drawn from 
the point of beginning to a point which is the same 
distance abeam the departure course as the outer 
boundary is at the end of the departure. 

(c) Where a turn is required to intercept 
a radial/bearing to proceed to or from a facility, 
alternate area construction is necessary. See Figure 
116M. The appropriate flight track radius will join the 
radial/bearing and the runway centerline extended. 

The arc will be drawn from a point on the bisector of 
the angle between the runway centerline extended and 
the plotted position of the radial/bearing. Section 1 
ends at the point of tangency of the extended center- 

Chap 12 

line and the arc. The inner boundary &gins at the near 
edge of Section 1 at a point 1 NM prior to the end of 
that section. The outer boundary begins at the intersec- 
tion of the extended 15” splay line of Section 1 and the 
plotted position of the radial/bearing. The splay of 
Section 2 terminates when the width reaches that of 
the primary en route structure. Thereafter, en route 
width criteria apply. 

(2) Obstacle Identification Surface. 

(a) Section 1. A 4O:l OIS overlies the 

straight departure area. It begins no higher than 35 feet 
above the elevation of the DER and rises in the 
direction of departure. 

(b) Section 2. The dividing lines be- 
tween Sections 1 and 2 are identified as “AB, BC. ” A 
40: 1 OIS overlies Section 2. It has the same height as 
the Section 1 01s at the dividing line AB and rises in 
the direction of the departure course. 

Par 1203 
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SECTION 2 

Figure 116M. COMBINATION STRAIGHT AND TURNING DEPARTURE (TO INTERCEPT RADIAL OR BEARING). 

1204. EARLY TURNS. Some obstacles, because 
of location and height (causing excessively high climb 
gradients), may require a turn as soon as practicable’ 
after takeoff (less than 400 feet above airport eleva- 
tion). Where this condition exists, Zones 1,2, and 3 of 
paragraph 1202 (see Figures 116A, 116B. and 116C) 
shall be used with the following exceptions. The Zone 

2 OIS begins at an elevation 50 feet above the eleva- 

tion of the airport and the Zone 3 OIS (if utilized) 
begins 200 feet above the elevation of the airport. 
Measurements in Zones 2 and 3 shall be made to the 
obstacle from the runway edge. Early turns, when 
developed, shall be subject to the conditions of para- 
graph 1207~. 

1205. CLIMB GRADIENTS. Climb gradients 

shall include 48 feet per NM required obstacle clear- 
ante. When precipitous terrain is a factor, considera- 
tion shall be given to increasing the obstacle clearance 
(see paragraph 323a). Gradients shall be specified to 

an altitude or fix at which a gradient of more than 200 
feet per NM is no longer required. 

a. Diverse Departures. In cases where depar- 

ture routes am not required to avoid obstacles, but 
obstacles exist in a sector(s) such as amountain range, 
the required gradient shall be computed from the 
origin of the Zone 2 or 3 01s (as applicable) direct to 
the obstacle. The altitude to which the climb gradient 
must be maintained is based on the obstacle plus ROC 
requiring the highest altitude in that sector. 

b. Departure Routes. Climb gradients shall be 

computed from the elevation of the OIS at the DER 
along the shortest possible flight path within the 

obstacle clearance area to the obstacle. 

c. Early Turns. When an early turn is required 
toward an obstacle in either Zone 2 or 3, the gradient 

Par 1204 Chap 12 
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(1) Given: Required gmdient of 480 fact per NM to 1100 feet AGL. 

Runway length is 12,000 feet. 

Anwer: %OO feet. (Plot point (I), read b 400 feet pr NM gradient 
line, mend up b rmxt higher 1000 feet, subtract fnrm runway 

Iqth.) 

(2) Giwn: Required gmdient of 300 feet par NM b 200 feat AGL (low, 

close-in obstacle). Runway Iwxgth is WOO foot. 

Find: lakeoff dirtoncm limihation for Q gmdiwt of 200 feat par NM. 

Amww 

Takeoff distance limitation for Q gmdiant of 400 feet per NM. 

Figure 116N. DISTANCE FROM DER (NM) & RUNWAY REDUCTION (1000’S OF FEET). 

will be computed from the origin of the Zone 2 or 3 3,000 feet MSL (750 feet per minute at 150K, 1,000 
01s (as applicable) direct to the obstacle. feet per minute at 200K). 

d. Climb gradients to 200 feet above DER or 
less shall not be specijied. These gradients would 
normally be caused by low, close-in obstacles. The 
provisions of paragraph 1205e should be applied 
and/or a note published stating that the obstacle(s) 
exist and should be considered by the pilot. 

e. When a climb gradient in excess of 400 feet 

per NM would be required, a reduction in that gradient 
for aircraft which use less than the full length of the 
runway shall be provided. A chart is available to 
reduce the computed gradient. See Figure 116N. 

j. When a climb gradient is specified, it shall 
be parenthetically stated in climb rate expressed in feet 
per minute for average ground speeds of 150K, 2OOK, 
and additionally at elevations above 5,OOOfeet MSL at 

250K. Example: climb gradient is 300 feet per NM to 

1206. END OF DEPARTURE. The departure area 
terminates at a point where the 40: 1 OIS, measured 
along the flight track, reaches the minimum altitude 
authorized for en route operations or radar vectoring, 
whichever is applicable. 

1207. PUBLISHED INFORMATION. The min- 

imum information to be published for departure pro- 
cedures is specified as follows: 

a. Diverse Departures. Departure restrictions 
shall be expressed as sectors to be avoided or sectors in 
which climb gradients and/or minimum altitudes are 
specified to enable an aircraft to safely overtly an 
obstacle. When more than one sector is involved, the 
climb gradient selected shall be the highest in any 
sector that may be expected to be overflown. The 
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altitude to which the gradient is specified must permit 

the aircraft to continue at 200 feet per NM minimum 
through that sector, a succeeding sector, or to an en 
route altitude. A fix may also be designated to mark 
the point at which a climb gradient in excess of 200 
feet per NM is no longer required. 

b. Departure Routes. A departure route must 

specify all courses, points, fixes, and altitudes re- 
quired in the procedure. When obstacles must be 
overflown, minimum crossing altitudes and climb 
gradient information shall be provided for all depar- 
tures requiring a climb gradient greater than 200 feet 
per NM. The altitude or fix at which a climb gradient 

in excess of 200 feet per NM is no longer required 
shall also be specified. 

c. Early Turns. The early turn shall be ex- 
pressed as a turn to a heading or to intercept a course as 
soon as practicable. When obstacles exist in Zone 1, a 
minimum ceiling value of 400 feet and a visibility 
value of at least one mile shall be published. In the 
event an early turn must be made toward an obstacle 
within 6 NM of the departure runway, and if no 
positive course guidance is available, a suitable climb 

gradient shall be published. 

d. The resultant takeoff distance limitation 
when the provisions of paragraph 1205e are applied. 

e. Ceiling and visibility minimums imposed in 

accordance with paragraph 1208. 

$ When departures are limited to Categories A 
and B aircraft, the procedure shall be clearly anno- 
tated. 

1208. REQUIRED CEILING AND VISIBILITY 
MINIMUMS. Procedures requiring a climb gradient 
in excess of 200 feet per NM shall also specify a 
ceiling and visibility to be used as an alternative for 
aircraft incapable of achieving the gradient. The ceil- 
ing value shall be the lOO-foot increment above the 
controlling obstacle or above the altitude required 
over a specified point from which a 40: I gradient will 
clear the obstacle. Ceilings of 200 feet or less shall not 
be specified. The visibility value shall be at least one 
mile. 

1209. - 1299. RESERVED. 

Par 1207 
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* CHAPTER 14. SIMPLIFIED DIRECTIONAL FACILITIES (SDF) PROCEDURES 

1400. GENERAL. This chapter applies to 
approach procedures based on Simplified 
Directional Facilities (SDF). “SDF” is a 
directional aid facility providing only lateral 
guidance (front or back course) for approach from 
a final approach fix. 

1401..1409. RESERVED. 

1410. FEEDER ROUTE!& Criteria for feeder 
routes are contained in paragraph 220. 

1411. INITIAL APPROACH SEGMENT. 
Criteria for the initial approach segment are 
contained in Chapter 2, Section 3 (see also 
Figures 44 and 45). 

1412. INTERMEDIATE APPROACH SEGMENT. 
Criteria for the intermediate approach segment 
are contained in Chapter 2, Section 4. See Figures 
44 and 45. 

1413. FINAL APPROACH SEGMENT. The 
final approach shall be made only “TOWARD” 
the facility, because of system characteristics. The 
final approach segment begins at the final 
approach fix and ends at the missed approach 
point. 

a. Alignment. The alignment of the final 
approach course with the runway centerline 
determines whether a straight-in or circling-only 
approach may be established. 

(1) Straight-in. The angle of conver- 
gence of the final approach course and the 
extended runway centerline shall not exceed 30”. 
The final approach course should be aligned to 
intersect the extended runway centerline 3,000 
feet outward from the runway threshold. When 
an operational advantage can be achieved, this 
point of intersection may be established at any 
point between the threshold and a point 5,200 
feet outward from the threshold. Also, where an 
operational advantage can be achieved, a final 
approach course which does not intersect the 
runway centerline, or which intersects it at a 
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distance greater than 5,200 feet from the 
threshold, may be established, provided that such 
a course lies within 500 feet laterally of the 
extended runway centerline at a point 3,000 feet 
outward from the runway threshold. See Figure 48. 

(2) Circling Approach. When the final 
approach course alignment does not. meet the 
criteria for a straight-in landing, only a circling 
approach shall be authorized, and the course 
alignment should be made to the center of the 
landing area. When an operational advantage can 
be achieved, the final approach course may be 
aligned to any portion of the usable landing 
surface. See Figure 49. 

b. Area. The area considered for obstacle 
clearance in the final approach segment starts at 
the final approach fix (FAF) and ends at, or 
abeam, the runway threshold. It is a portion of a 
I@mile-long trapezoid which is centered 
longitudinally on the final approach course. See 
Figure 14-1. For 6” course width facilities, it is 
1,000 feet wide at, or abeam, the runway 
threshold and expands uniformly to 19,228 feet at 
10 miles from the threshold. For 12” course width 
facilities, it is 2,800 feet wide at, or abeam, the 
runway threshold and expands uniformly to a 
width of 21,028 feet at 10 miles from the 
threshold. For course widths between 6” and 12”, 
the area considered for obstacle clearance may be 
extrapolated from the 8” and 12” figures to the 
next intermediate whole degree. For example, the 
width of the obstacle clearance area for a 9” 
course width would start at 1,900 feet and expand 
to 20,148 feet. The OPTIMUM length of the final 
approach segment is 5 miles. The MAXIMUM 
length is 10 miles. The MINIMUM length of the 
final approach segment shall provide adequate 
distance for an aircraft to make the required 
descent, and to regain course alignment when a 
turn is required over the facility. Table 14 shall be 
used to determine the minimum length needed to 
regain the course. 1 
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Figure 14-l. FINAL APPROACH AREM WITH FAF. 

Tronsitionul Surfaces. Transitional 
surfa&s are inclined planes with a slope of 7:l 
which extend upward and outward 5,000 feet 
from the edge of the final approach area. The 
transitional surfaces begin at a height no less than 
250 feet below the MDA. 

d. Obstacle Clearance. 

(2) Circling Approach. In addition to 
the minimum requirements specified in paragraph 
1413a(2), obstacle clearance in the circling area 
shall be as prescribed in Chapter 2, Section 6. 

i 

e. Descent Gradient. Criteria for descent 
gradient are specified in paragraph 513d. 

f. Use of Fixes. Criteria for the use of radio 
fixes are contained in Chapter 2, Section 2. 

g. Minimum Descent Altitudks. Criteria for 
determining the MDA are contained in Chap- 
ter 3. Section 2. 

1414. MISSED APPROACH SEGMENT. 
Criteria for the missed approach segment are 
contained in Chapter 2, Section 7. For SDF 
procedures, the missed approach point is a point 
on the final approach course which is NOT 
farther from the final approach fix than the 
runway threshold (first usable portion of the 
landing area for circling). The missed approach 
surface shall commence over the missed approach 
point at the required height. See paragraph 274, 
missed approach obstacle clearance. 

1415. BACK COURSE PROCEDURES. Back 
course SDF procedures may be developed using 
these criteria except that the beginning point of 
the final approach obstacle clearance trapezoid is 
at the facility. 

- 

14161499. RESERVED. 

(1) Straight-in Landing. The minimum 
obstacle clearance in the final approach area shall 
be 250 feet. In addition, the MDA established for 
the final approach area shall assure that no 
obstacles penetrate the transitional surfaces. 

Chap 14 
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CHAPTER 15. AREA NAVIGATION (RNAV) 

1500. GENERAL This chapter applier to instlument 
pKIcedlue3 blssed on area navigation systems. separate 
criteria ue presented f&r VOWlIME and non- 
VOR/DME RNAV systems. 

L VOR/DME System& This includes system3 using 
signals based solely upon VORIDME, VORTAC, and 
TACAN facilities. VOR/DME is synonymous with the 
terms VORTAC or TACAN. 

b. Non-VOWDME Systems. 

(1) Sell-contained systems, including inertial 
navigation system (-lNS) and Doppler. 

(2) Loran-C, Omega and Rbo-Rbo ground- 
based systems. 

(3) Multl-sensor systems. Those which use a 
combination of input inf%fmstion. 

1501. TERMJNOLGGY. The foihwiog terms, 
peculiar to RNAV procedurrs, are de6ne.d as follows: 

L APTWP. AWPlocatedontheFACatocabeam 
the fint usable landing surface, which is used for 
construction of the final approach area for a circling-dy 

1 approach. (LORAN circling approaches only). 

b. Alongtrack Dbtance (An>). The ATD fLu is an 
alongtrack (ATRK) position dehcd as a distance in 
~WithrcferencctothenextwP. 

c ATRK Fix Displacement Toknncc Fi 
. displacement tolerance along the flight track 

d. Crosrtrack @‘IRK) Fix Displacement 
Tolerance. Fix displacement tokranc~~ to the lefi or 
right of the flight track 

e. hutrument Approach Waypoint Fixes used in 
de-g RNAV IAP’s, including the feeder waypoint 
(PWP), tJx initial approach waypoint (IAWP), the 
in&mediate waypoint (IWP), the final approach 
waypoint (FAWP). the RWY WP, and the APT WP. 
WbCDt#rirad 

1. Non-VOR/DME RNAV is not dependent upon a 
refaence facility and will hereiiftef be referred to as 
non-VORIDME, which includes the following: 

(1) Long-Flange Navigation (Loran-c). Loran- 
1 C is a long-range radio navigation system. A Loran-C 
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‘chain’ cmsists of forrr transmitting Guilitiu, a muter 
Mdthreesecc&&s,eachtnmsmittinginthessulx 
group rqxtiticro in-1 (GRQ 

(2) Omega A low 6rquezq navigation system 
using pmisc timed pulsed signals fiorn eight ground 
transmitting statiau spaced, long distancu apart 
Limititoenmuteoaly. 

(3) InertU Navigation System (INS). A self- 
contained system which ulihl gyros to d&amine 
aogular motiar a4 accelaometas to determine linear 
motion. Tbyarcinteglataiwithcomputuatopxovide 
MXalCCXXiiti~ti&iUClU&truc~~ti 
rpeed wind_ 8 glidepath, velocity, and position 

(4) Doppler. A self-contained system which 
de&mines velocity and position by the fhquer~~y shift 
ofrsignalUansmitted&omthcaircraftandrcfkcted 
&omthesu.rGWba&tothcaiIuab 

(5) Cbbrl Positioning System (GPS). A system 
of satellites providing thrcediwnsional position md 
velocity infcnmatim Position and velocity infbrmation 
tbdlsedonthe mear\rrement of the transit time of radio 
Euquency (RF) signals ham satellitea. 

(4) Rho-Rho. Asystembasedontwoamore 
DME ground -ties. 

(7) Muhi-Seasor System. Based on any 

VORKWE a non-VORIDh4E certified approved 
system a a combination of cwtihd approved systems. 
The non-VORJXviE criteria apply. 

6 Reference Facility. A VORIDME, VORTAC a 
TACAN facility used fa the identification and 
establishment ofan RNAV route, WP, a SIAP. 

b. RNAV Desuat Angle. A vertical angle defining 
adescendingflight.path~theFAFtotheRWYWP. 

1 ROW Two subsequently related WP’s a AID 
fixe3defineannltesegm~~ 

(1) Jet/W&r Rwkr 

(2) Random Router &y airway not established 
under the j&h&a desi~tioa. This is nomally Wed 
torefcrtoarou(etbatisnotbasodoaVORndialsaod 
reqUiK!SallRNAVsyWll 
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J. RWY WP. A WP located at the runway threshold 
and ucd for coostructic~ of the Goal approach area 
when the FAC meets straight-in alignment criteria. 

k Tangent Point 0. l%c point m the 
VOR/Dh4E RNAV route centerline from which a Line 
perpendicular to the route centerline would pass through 
the rcfaznoc facility. 

1 Tangent Point Dttance (TPD). Distance t?om 
the reference facility to the TP. 

m. Time Difference (TD) Correctioru Loran-C 
systems use the time of signal travel from grouod 
fscilitics to the aircraft to compute distance and positioo. 
The time of oigual travel varies seasc4ly within certain 
geographicalareas. Tbe7DcorrcotioatiWorisusaito 
correct these seasonal variations fof each geographical 
area. RNAV criteria assume local ‘ID correctioos will 
be applied 

IL Turn Antkfpati Tbc capability of RNAV 
systemstodc@mincthepointaloogacoux, priorton 

turn Wp, where a turn should bc initiated to provide a 
smooth path to intcrupt the succeeding course, and to 
enunciate the info8matioo to the pilot. 

o. Tunr WP. A WP which identifies a change f?om 
one course to anothcx. 

p VORIDME RNAV is dqaldent 00 VOIQDME. 
VORTAC, oc TACAN. It is a system using radials and 
distances to compute position and tight track and will 
her&la&$ be ref& to&l VOREME. 

q. WP. A @@mined gcogmphical positioo used 
for route dciinition and pfogfeas qxxting purposes that 
ia &Gnod by latitudenoogitude. For VORKME 
systems, it is defined by the radial/distance of the 
position &m the rcferrnoe facility. 

r. WP Dtplacement Arta lbc redangular area 
fofmcd around and centucd on the plotted position of a 
WP. Its dima&xu are plus4ubd-mious the appqriate 
ATRK and XTRK 6.x displacanent tolerance values 
which arc fd in tables 15-I. 15-2, and 15-3. 

150% PROCEDURE CONSl-IWCI’ION. RNAV 
procedml coMrllction lqGraMlts are as follows: 

L Reference Facility. An RNAV approach 

cnds.exc+wbcntheRNAVportioaofthcprocadure 
tumioatesatthe~,andthth4APisanATD6x. 

(1) The segment uu amsidcxcd fa obatac.Ie 
clcaranccbcginsatthccuiicstpointtheWPaATD~ 
canbereceiwzdon4exceptlorux6nalapprooch 
scgmeot,eodsattheplottcdpoeitiooofthefix 

(2) Segment length is based on the distance 
MwcentheploUedpositioosoftheWPaATD~ 
dcfming tbc segment cods. 

(3) Segment widths arc specsed in appropriate 
pamgm~ofthischapter,butinnocWwiuthcybc 
narrowff than XTRK fix displacement tolcran~ for I 

that segmak 

Q Minimum aegmeat widths are also 
de-ted in pIut acco&lg to WP locatioa 
rclativc to the nfirmcc facility. lhis Em&g 
relationship is depicted in figure 15-2 and cxplaincd in 
the note following figure 15-2. 

6 FixDisplacement Exczptinthccascofthch4AP 
overlappingtheRWYWPaAPTWP(scepamgmph 
1532). the A’IRK fix displacement tolaancc shall not 
ovulap the plot&d position of the adjacent 6x 
Additionally,cxceptfaatumataMAPdesignatcdbya - 
WP. WP displaazmalt toLanccs shall be orialtcd along 
thecoursealcadingtoMd~antberrspectivewP(sec 
figure u-17). 

c Tudng Amas. Tuminganxexpansioncritexia 
shall be applied to all tums, co route and termir4 
when a change of directioo of more than 15’ is 
involved See paragraphs 15lOc and 1520. 

1. Come of Ambiguity. ‘Ihe phmaxy obetacle 
clearance area at the minimum scgmult l3Ititudc shall 
notbewithinthccooeofambiguityoftherefereuce 
Ijrcility. IfthepimaryarcafathcdesircdawPselia 
withinthecaneofambiguity,tbccourseahouldbc 
reIocatedathcGcilitytlightinspec4edtoverifLthatthc 
signal is adequate within the area FM Ordcx 9840.1. 
U.S. National Aviation Handbook fcr the VOR/DlvW 
TACAN Systems, de&s the tical angle coverage. 
Azimuth signal infofmation permitting satisfactory 

paformancc ofairboWcompc?Laxsisnotprotided 
beyond the following mngcs: 

(1) VOR - beyond 60° above the radio horiwr~ 
b. WP. AWPshallbcusaitoidenti.fythepointat 

which RNAV begins and the point at which RNAV 
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(2) TACAN - beyond 40. above die radio horizoa 
(see Ggum 15-I). 

1 s UseofATD Flser ATDGxuarcnomallyused 
in lieu ofapproach W'r when no course change is 

mqui&atthatpoint AnAlDfixshaUnotbeuscdin 
lieu of a RWY WP. The FAF, MAP. and any stepdown 
Gxes may be defmai by Al-D fixes. 

Fip 15-l. CONES OF AMBIGUlTY. 
Par 1502 
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AREA 
ROUTE 

NAVI 
WIDTH 

GATION 
SUMMARY 

ALONG TRACK DISTANCE FROM TANGENT POINT 
60 50 40 30 20 10 10 20 30 40 50 60 

I I I I I I I 

I 

I 
112 - [tl.S NY)r, 1 

i I 1 
I I 

RNiV 

SIC AREAS 

FILL 
PAR 1523 

- WISSED 

pAR llM1 
INITIAL 

PAR 1521 
4TERMEDIAl-E 

PAR 1510 

I I 

INMJN WIDTH AT TANGENT POIN 
DISTANCE BEYOND 5 NW ZONE 

- 

FEEDER 
PAR 1512 I 

DON EN ROUTE 
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NOTE: Segment width (for instance at a Specific WP) is based upon a math&i& rdatioaship between TPD, and the 
ATD from the W. at that point. This relatiofhp is rcp#~ented by the two elliptical cums shown 00 figure 15-2. One 
curvt cnclosu the ‘4 NM ZONE’ wherein the segment primary area width is + 2 mila &om route centerline. l%c other 
curve encloses the ‘8 NM ZONE’ wherein the sqynmt primary area width is + 4 miles from route ccntcrlinc. 

The formula for the 4 NM ZONE cm is: L+L* 
(2S$ ts3+ 

The formula for the 8 NM ZONE CUIW is: 
x2 Y2 _, 

-+- 
(51)2 (102)2 

wbexeX=AlDfi-omtbcTI’ 
and, Y=TPD 

APPLICATION: 

4 NM ZONE: To demmine the maximum acceptable ATD flue asscciati with a @II TPD value and still allow 
segment primary width at f 2 miles. 

Given: TPD = 40 miles (his is the Y-term) 
Find: ATD value (this is the X-term) 

x-25-5 l-- 

i 

r2 

UN2 

i.e., for TPD at 40 miles, iftbc AlD exceeds 16.73 miles, the primary area width must be expanded to f 4 
miles. 

8NMZOm: Given: AlD=30mila 
Find: TPDMaximumfor*4milawidth 

Y-102 l-- 
i 

X2 

(5U2 

I=102 
/- 

eL2.49 miles 
(502 

i.e., for ATD at 30 miles, the TPD must not exceed 82.49 miles and still allow f 4 milts width 

APPLICATION: The fbrrnulas can teU you whether the specific point is inside or &side either zone ana For hance: 

Given: A-I’D = 40 miles, and TPD = 65 miles. DeMmineifrhelocatioaiswitiU3e8NMzoNE 

chap 15 
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yZ+L-I 
(5$ (lu2)* 

bysubstituticm: 

Since this is B 1, the point lies OUTSIDE the 8 NM ZONE. 

Fa distanou beyond 102 miles of the TPD, the route width expands an additional 0.25 miles ucb side of the route 
ce&xline fa each 10 miles the TPD is beyond 102 miles. 

Example: 112NM-102NM= 1ONMbeyond 102TPD. 

a. (l0NWlONh4)X.2SNM(ratcpal0NM)=0.25increase. 

b. 0.25 NM + 4 NM = 4.25 NM ucb si& centerline. 

c. 4.25 X 2 = 8.5 NM (total width) at the 112 TPD. 

h PCG. AJl RNAV segments shall be based on 
PCG, except that a missed approach segmti without 
F’CG may be developed when cans&red to provide 
operational advantages and can be allowed within the 
obstacle environmelIt 

I 
1503. RESERVED. 

1504. REFERENCE FACILlTKES. Reference 
fscilitiu shall haw collocated VOR and DME 
components. Fa teami& proceduns, components 
withinlOOfzetofeachothefande6nedascouocated. 
Fa en route procedures, annpooents within 2,ooO f& 
of each other alz de6ned as oouocateai 

1505. WP’r RNAV WP’s are used for navigation 
referumx and fa ATC opaatiod fha, similar to 
VORIDME groud statiau, and intersections usal in 
the cxmvcntional VOR struo~. 

L Establishment WP’s shall be established along 
RNAV rou!ea at the following points: 

(1) At end pofn& 

(2) At poinb wberr the route changes coum 

(3) At holding flsa. 

(4) At other points of operational be+, such 
as route junction points which require clarity. 

(5) For VOR/DME WP’a, OIIC WP must be 
associated with each reface facility used fa m mute 
navigation quircments. Ifa segme& la@b exceeds 80 
milc3andnohmliq ql&lexItexistaaloagrheroute, 
establish a WP at the Tp. 

b WP. WPplacaraentislimitedbytktypeof - 
RNAV system u follows: 

(1) VORIDME WP’B or route segments shall not 
be established outside of the xzvice volume of the 
refaence f&&y and shall be limited to the values 
contsined in tables 15-l and 62. 

(2) Nou-VOR/DME WP’r a mute segments 
shall not be established outside of the area in which the 
parti&systansignalbasbeenappro~forIFR 
opuatiar. 

(3) se&oatahud systems such aa INS and 
Doppler do not have limitations on WP placemaIL 

(4) Fk D&placement Tokrracer Tables 15-I 
and 15-2 show 6x displacanent tolemncu fa 
VOR/DMB systems. Table 15-3 sbmva fix displace- 
ment tokrancea fa nosr-VORKME systems. when the 
fixisanATDfix.thtATRK6xandXTRK 
displacement tdanncu are considexed to be the same as 
aWPlocatedatthatti 
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t Defined WP Requlremmtr 

(1) VOWDME MT’s Each WP shall be defined 

by: 

(a) A VOR radial - developed to the nearest 
hundrwzith of a degree. 

@) DME dttancc - developed to the nearest 
hundredth of a mile; and 

(c) Latltud@lon#udc - in degrees, minutes, 
and seconds to the nearest hundredth 

(2) Non-VORIDME WP’r JZach WF shall be 
defined by latitude and loqkude in degnxs, mimltu, 
and suxmds developed to the newest hundredth. 
Rho-F&o ws shall also be developed to the nearest 
hundred& of a mile. 

(3) StaHoa elevation of the reference facility shall 
be &fined and llxndai to the nearest 20-foot increment 

1506. RWY WP AND AFT WP. Straight-in 
m shall incqmrate a Wp at the runway 
threshold. Circling pmccduW shall inoorpofate an AFT 
WP at op abeam the tirst usable landing surface. See 
figure 15-3. These WPs are used to establish the length 
and width of the 6nal approach m 

. . ._._._._. . _._.-._._. .- 

1 cawseUn 3 

Figure 15-3. LOCATION OF APT WP. 
Par 1506. 

1507. HOLDING. Chapter 2, section 9. applies, 
except for paragraph 2926 When holding is at an 
RNAV 6x, the sekcted pattern shall be kU8C enough to 
contain the entire ana of the fk displacement tolerance 
Withintl.K?pfkUUy~oftheholdingpattan 

a. VORAME Pattera Ske Sekctiw Fa 
VORIDME,the&tancc6omthcWPtotherefereoce 
fdcility shall be applied as the %x-to-NAVAID 
distance’ in FM Order 7130.3, Holdin Pattan 
Criteli~ dgure 3, pat&l-template selaction. 

b. Non-VORIDME Pattern Sk Selectloa Far 
non-VORID~ use the 15-29.9 NM dirU.nce column 
for termiM1 holdiq proccdule, and 30 NM of OIZT 
columnfaenmuteholding,FAAOrder713O.3. 

lSO8.-1509. RESERVED. 

SEClTON L EN ROUTE CRlTERL4. 

MO. EN ROUI’E OBSTACLE CLEARANCE 
AREAS I% route obstacle clcamnce artasarc 
identifkl as psimarv and secon&q. l&se designations 
appIy to straight and turn@ segment obstacle clearance 
M. ‘IbelxqkCdaq3leoftllmconrrectingenroute 
segmentstodhaenroute,freda,ainitialappmach 
segments shall not exceed 120.. where the turn exceeds 
IS*, expanded turnin area constxucticn methods in 

parsgraph 15 1oc JvdY. 

L Primary Aru The primary obstacle clearance 
area is described u follows: 

(1) VOR/DME Basic Area. The area is 4 miles 
eachsi&oftbetwtecentalioe,whentbeTpDis102 
IIlilU~kUacrdtbeTFD/AlDnl~doIIOteXCZCdthe 
limitsofthe8NMtare. TbcwidthiDaeasesatan 
angleof3.25’utheAlDinaeasts folthatpo&rlof 
theareawhexethemutecenterlinelksoutsi&the8NM 
zone. Seefigure154. WhuItheTPDexcexdsthe 
102-mile limit, tk minimum width at the IT’D expands 
greaterthan+4milesatamteofO.25milesoa~ 
sideoftberordefaeach10milestheTPDbbeyond 
102 milea. See 6~ 15-2, 15-5, and table 15-I. 
When the widths of adjoining mute segments are 
Imcqual fa teasaks other than transition of ZoLlt 
bounda+ the fdlowing app@ 

(a) IftheTPofthenam>wasegmentison 
tberoutecentaline,thewidthdtbcnarmwexscgment 
includea that additional airspaoe within the lateral 
exiremityofthewi&segmal~~theroute 
scgmentsjoin+thaxetowardthcTPoflhcnarrowa 
mutesegmentuutilinterse&gtheboundaryoftbe 
narrower segmxlt (see figure 156). 
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Flgw H-4. VOR/DME BASIC AREA. 
Par lSlOa(1) 

- 
Figure 15-s. VORIDME BASIC AREA. 

Par lSlOa(1) and b(1). 

-.__ 
.._._._._._~_._._._._._._.~._._._._._..~~.~._._._._._._. 

. ..* 
,./“’ 

Flgurt H-6. UNEQUAL JOINING R0Ul-E 
SEGMENTS. Par lSlOa(l)(a). 

(b) xftbcTPoftheMlTowcxsqmaltison 
ihcroutecentaiinecxtm&d,thcwidthofthenarrowcr 
segment inclu&s that additional aimpace within lines 
6c6nthelataalcxtremityofthcwidcrsegmentwhae 
thcmutesqmentsjoin.thamtowardthc1puntil 
raWhingthepointwhactheMKowase8ment 
terminates, Changes difC&Q, ot until ill- the 

tmxl&qoftbcmwersegment(safigure 15-q 

(2) NomVOR/DME Bmk Area. The am is 4 
miles each side of the route centerline at all points. 
Non-VOR/DME primary boundary lines do not splay. 

0) Temluatka Point An RNAV route 
tcmina6oapointshaUbeataWP. Tbeprimaryara 
cxtal&beyofKithcroutetemiMti~point The 
lxm&y0ftheuais&hocdby~afcwhicboonaectr 
tbehvoprimalybxuxiUylinu. Tbcccntaofthcucia 
IocatedattbemwtdistantpointoatbeedseoftbeWP 
displacemen t area m tk route centaline (see 
fi8ul-c IS-s>. 

V 

F’lgm 157. UNEQUAL JOINING ROUTE 
SEGMXNTSWlTHATURK 

Par lS108(1)(b~ 

b. Secmdaq Artas 

(1) VOWDME Bask Am The VORANE -_ 
secxxldaly obstacle clalancc area extends 2 miles on 
each side of the primaxy ama and splays 4.9’ when the 
primary splays at 3.25’. See figwe IS-4 The secohry 
aRatqJimhgtidthdccsnot irlcmscbcy~tlle 
102-mile TPD. I 

(2) NORVORIDME Bask Am The non- 
VORmME seoondacy obstacle cIcalancc ammana 
constant 2-u& lataal &en&m m each side of tk 

ma= 

c Cwtructloo of Expanded Tumiq Artu 
obstacle clearaace afeasslMllbccxpmdedto 
acWmmo&te~ofmthn15~ nlcpfimarymd 
saxnxlq o&tack clcanUm tlmling -a=- 
by outside and inside ame (see figure U-9). The 
inside expmsioa arm is mmstxuctai to tocommodete 

Page IS-8 
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8 turn anticipation am. Outside expansion am is 
pfotidedtor C0XUdOtCOvcnhoot~thighsptcdrd 

cxcusiw wind conditioar. No pxtkm of the primate 
arm at the minimum segment sk.itudc may be in the 
cone of ambiguity for VOR/DMEi RNAV mutts. 

Secondary Ara 

Flgurt 15.8. TERMINATION POINTS 
Par 1510a(3) and lSlOb(3& 

(1) Outside Expansion Arci Determine the 
expaaded artd at the outside of the turn as foU0wt: 

(a) Construct a lint pcfpcndicular lo the route 
cente?line3mile3priortothclatestpointthcfixcanbc 
fCCCi~attO~Line~Culartotl-lCrouteCentaline 

at the plotted position of the & wbichcwx occurs last 
Far altitudes 10,000 feet CC greater, constmct a line 
pqzuxiiculart0thcplotkdp0sitimofthefk This 
pqmMiicuIarlincisrbasclincforcCx.Dtructingarc 
bolmdalies. 

(b) Fmmapoiutonthcbasclinc,sUikean%- 
mileamfkomthcaute?lifsofthc~displacemcntarw 
outheoutsi&ofthetun3tootangenthetoasecond 
84learc. Thesaxmdaxcisstxuckhmapointonthc 

baselinei&i&theinnalineoft&6xdisplacemmt 
afcabr3O*tMgclItliDet4ltkpkaryboundqliDc. 
Fromrpointwhaemextensimofthebmclinc 
intersectstheprimafyrreaoutcfbouodaryline,oonned 
the8-milearcwithrlinetacqeottothcuc. 

D-3NMFROMUNE&EOWEVE& 
BASEUNE IS NOT PRIOR ‘TO 
PLMlTFDmONOPFlx. 

D’ - LAW PARAGRAPHS tJlofum I, & AND 3 

FLgure H-9. EXPANDED TulwmGAREAS 
Par 15lOc 

(c) stIikearucaDtbecmlmpOin~udfor 

thcprimaryafmcxpansimrrdprovidcap4uaM 
cxpansionof2mJesoftbcsacadaryaresatthctufn. 

(a) CoMect the cxtnanitics with a shaight- 
line tangent to the two associated w. 

(e) Draw the l-cxmGg soamdary area 
bmmdary2miksoutsidctbetmmdaqoftbcprimary 
aea_ 

(9 Iftkwidthofthcprimaryareaatthctum 
pointisgrcatcrtban8mika,tbeaq#odedareaia 
amstnrdadintbcsamc~, asouthalill 
paragraph 15 lot(l), using tbc primaly arm width at tk 
pointwbatthe~~~&astbeIadiusoftbe 
axcinplaccof8Nh4andooostructingthe~~ 
area of constant width qual to tk width of the 
seccmhyareaatthetllmpoiDt 

(2) Inside Expawbo Area. Detamine the 
expanded arm at the inside of the turn as follows: 

chap 15 
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(a) Determine the fix area by appticdion of 
the A’lRK aml XTRK tix displa-: tohncu. 

(II) Pria to the edcst pint the WP 
(oriented along the came le8ding to the fix) an be 
received,localeapointoatheprimaryareahoundaryat 
ooc of the following distances: 

1 -f&e miles helow 10,000 feet MSL; 
three and one-half miles when the turn exceeds 1129. 

2 Seven m&s for 10,000 fkct MSL up to 
but not including FL 180. 

1 Twelve miles for FL 180 and above. 

(c) Fromthispoinfsplaytheprimaqarcahy 
an angle equal to one-halfof the course change. 

(d) DtawthewxKlaaylUeaboundaly2 
miles outside the boundary of the primary area. 

d. TPD/WP Limltatiop WP’s for the Jet/Victor 
Airwaystrwtureshallhelimitedtothe8NMzone.a 
TPDof70milesalo#,mdanATD~x~eTPof 
443 miles or less. WI5 ta random aiway structure shall 
belimibdtoaTPDof120milaalcssaadaaATDfix 
thcntheTPof5Omila. 

c JobJng RNAV with non-RNAV Route Segments. 

(1) If the RNAV and noa-RNAV rc8menb 
have the same width at the point of transition, the 
segmenb are joiued at that location and RNAV criteria 
are continued in the dire&m of the RNAV segment. 

(2) XI the RNAV segment is narrower at the 
location of the transition, the segmenb shall he joinal 
a==diq to pgrapb 1512b(lxb). 

(3) If the RNAV segment is wider at the 
location of the tnmsitioq the boundaries shall taper fbm 
the trausition location toward the non-RNAV segment at 
an angle of 30° until joining the boudaria at the 
RNAV segments. Ifthe locatioa of txmsition includes a 
turn, the width of the RNAV segment is maintained and 
thetllmareaoonstructcdaocordingtotichapta. Afkx 
the completion of the turn ut4 the boundak shall 
tapa at an an8le of 3W uotil passing the ncm-RNAV 
bolmdariu. 

1511. OBSTACLE CLEARANCE Paragraphs 1720 
and 1721 apply, except that the width of the VOlUDh4Z 
aeco&q area h 2 milea at the point of splay initiation 
and the value 236 f& fa each additional mile in 
paragraph 1721 is chaqed to 176 feet/NM. Non- 

VORmvlE syshm do nd splay. ob8tacla in the 
sccmhry~arcmusuredpapadiculutothccaur8c 
ccnterline.cxccpfatheexpmdaitumucu. Obatach 
int&seuauuemuIsuredpapadicukrtotheprimAly 
am boundq, or ib tangent_ to the obstacle. 

-.J 

1512 FEEDER ROUTES when the IAWP is not 
partoftbeenroutestructure,itmayben~ssryto 
designate feeder routes from the al route structure to 
another FWP o( the IAWP. 

a. Tbe rrqufrcd angle of turn for the feeder-to- 
fee&X and ffad&O-illibl MgDXrlt coMectioLls Shd 

notexced 12w. whaetheanglcexcceda 15**tuming 
arcacrikriainscctioa2apply.Enroutevcrticaland 
lateral ainvay obstacle clearaoce aitexiashallapplyto 
fsedannlw Ibe minimum crltitudu established fa 
fceda mutes &all not be less than tbc altitude 
established at tk IAWP. WP’r fa feak routes shall be 
timitedtoaTPDof120milesalessaodanATD~ 
hm the TP of 50 miles a less. 

b. Obrtacle Clearance Areu Obstacle clcamnce 
srauareichti6aiasprimaryaadscamdmy. These 
duigoatioos apply to straight segment and turning 
aqpxlto~clearanceafcas. 

(1) Prinury Arm l%c primly obstacle 
cleamnce area L derived Eom figure U-2 and the 
associated formulas. It is descrii as follows: 

(a) VOR/DME Basic Area. Thcarea is 4 
mileseachsideoftheroutecent4inewbeDtheTFDia 
102milu a br and the TPWATD values do not 
excecdthclimitrofthe8NMimne. Tbcroutewidth 
inarmeaataamgleof3.2S0astheATDhaeasesfa 
thatpo&noftbBareawha-etbemteocntalioeliu 
outsi&tk8Nh4une(seefigum 1%). Whenthe’IPD 
cxceedsthe102-miklimi~theminimumwidthatthe 
TP~atarateof0.25mil~oneacbsideoftbe 
routecenterlkfhrea&10milestheTPDisheyond102 
mites. Me&c&logy fa joiniq route segmenb of 
differing widths is contained in parag$aph151Oa(l). 
See table 15-2. 

(la) Ncm-VOIUDME Basic Area ‘Ike area is 
4mileaeachsi&ofthecorPscam~~tpoinpointr, 
cxccptfatlx2Chilepcutiahoftbeanncjustpciato 
IbeIAWPwkeittapaslinwly67xn4miluto2 
miksea&sidcofcenterline. wllen8wParfixb 
locatedlcsstban20milapliortotherAwP,thetapa 
begins at that point (see figure 15-10). 

(2) Sacoahy ARW. 
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(a) V0RiDM.E Bask Areas. kondafy 
obstacle clcarancc areas extend laterally 2 miles 00 each 
side of the primary aru and splay 49 in the region 
where the primaq area splays at 3.25’. seefigure 
15-l 1 and paragraph 1512b(l)(a). 

(b) Non-VORAME Basic Area. Non- 
VORKME saxndary artas arc a coastant I-mile lateral 
extensioo 011 each side of the primary area, except where 
the basic axd tapers as spocilkd in paragraph 
ISl2b(l)(b). overthisuea,thesecondaryar=tapar 
lincarlyfrom2mikscachsideoftheprimaryto 1 mile 
tacb side of the primary area. 

I (3) Obstacle Ckarance Paragraph 232~ 
applies. 

I--nIw- ’ 

FIgurr H-10. FEEDER ROUTES CONNECIING 
NON-VOR/DME BASIC AREAS. 

Par 1512b(l)@). 

Figure 1511. voR/DME SECONDARY AREAS 
SPLAY 4.9O. Par 1512b(Z)(a). 

1513-1519. RESERVED. 

SECl’ION 2 TERMINAL CRITERIA. 

1520. TERMINAL TURNING AREA EXPAN- 
SION. Obstacle clearance areas shall be qanded to 
aocommodatc tum anticipation Outside e-ion is 
not requkd fa taminal procaduw. Inside expansioa 
applic9 to ail turns of more than 15’ within SIAP’s, 
except turns at the MAP. Paragraph 1534 satisfies early 

riq&Wx& for the h4AP. lMermiWthe 
m at&e inside of the turn as follows: I 

L DetermIne the ATRK Fii Displaoement 
Tolerance 

b. Lmafe a point on the edge of the primary area 
‘atrdis~priatothecarliestpointthcwPcanbc 
received. The distance of hrm anticipation (DTA) ia 
measuRdperalleltothecoursel~tothe6xandis~ 
dctamined by the turn anticipation formula: 

c From this point, splay the primary area by an 
angle equal to ooc-halfof the coulse change (see f$trc 
15-12). 

6 Suxmdary Arta Boundary 

(1) What the obstack cleuaau arca 
bourldba of the pluxding and following segments of 
tJJewParepaIallelwiththeanlrsecultcrline,oonstnd 
theseoaodary~boUdUy,parallClwiththCarpanded 
turn anticipetiorl primaly area boundq, using the width 
ofthepn%dingsqmentsecoIldaryarek 

(2) What the obstack clearance area 
bouhlics of the prc&ing and/or following segments 

chap 1s 
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taper, oonshuct the secondary area boundary by 
amncdingtherecoadruyareartpoirltsahcamthe 
primary expansion m wkfe it connects to the 
plwcding/following scgmmtr of the prirMly area 

bormdariu. 

FIgum 15-12. TURN ANTIClPATIOti SPLAY. 
Par 1520. 

t. Whentheboundmyofthccxpmdingbnnarea 
willIlOtCOMCCt’A’iththCbU&llyOftheprimaryartaOf 

the following segnenf join the expanded am at the 

boutuhyabeamthepbttedpositiaaofthencxtWPa 
rt&elatcstrcceptionpointofthcRWYWPaAFf 
WP, as appmpriate (sac figure U-13). 

t Obriack Evahatioa of the Expanded Aru. 
Evaluate the primary and samdmy cxpansioo areas 
using tbc ROC for the segment following the turn WI’. 
See figures IS-13 and 15-14. 

1521. INlTIAL APPROACH SEGMENT. The 
initial approach segment begins at the IAWP and ends 

at the IWP. See figuru 15-15, 15-16. and 15-17. Fa 
voR.mME systems, the distance c-oal the fcfctzncc 
fhcility to the lAw shall not excfzd 53 miles, not 
cxcccd the TPD oc ATD v&u associated with the 
limits of the 8 NM tone (see figure 1 S-2). 

L AligNm?5c 7-k angle of intaupt hetwecn the 
initial and intemediate scgumt &all not exceed 120’. 

I /\\I / ” \ \ 

l-;/Z COURS$ CHANCE 
= 2 x Tan( F) 

N&l’E: Secondary area boundary line Jor 
expanded area. Enclosed areas A. B. C are 
pritawqP arear using ROC of segment lollowing 

. Enclosed areas A. C. 0. E are 
secondary areas using ROC of segment 
lollowing turn WP. Obstacle slope in These 
aress arc perpendicular to lines AC. 

Figu.rt lS-13 SHALLOW-ANGLED TURN 
ANTICIPATION ILLUSTRATIONS TAPERING 

INTERMEDIATE AND CONSTANT WIDTH 
SEGMENT. ROC APPLICATIONS 

Par 1520~ and t 
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b. Course Reversal When the procedure requim a 
course reveal, a holding pattan shall be established in 
lieu of a FT. It holding is established cmr the FAF, 
paragraph 1507 applies. If holding is established over 
the FAF, the FAF shall be a WP, and paragraph 234e( I) 
appliu. The course alignmcnt shall be within ISo of the 
FAC. If holding is established over the IWP, paragraph 
234c(2) applies. The course alignment shall be within 
ISo of the intermediate course. Where a feeder segmetat 
leads to tbc course fcvcrsa1, the feeda segment shall 
tem+tc at the plotted position of the holding WP (see 

figure 1515). 

(1) Length. The initial approach segment has no 
standard length It &all be sufficient to permit any 
altitude changes rquired by the procedure and shall not 
exceed so mile’3 mless en operational lequkmcnt 
CXiStS. 

Figure S-14. TURN ANTICIPATION AREAS 
Par 1StOI. 

Flgurc 15-16. INlTIAL, INTERMEDL4TE, FINAL 
APPROACH, AND ASSOCIATED ROC. 

Par 1521,152& 

Flgure 15-17. INITIAL, INTERMEDIATE, FINAL 
APPROACH, AND ASSOCIATED ROC. 

Par 1521,1521 

(2) Width 

(a) FVinmy axea: 

1 VORAXvlE. See hgm 15-18. 

p l.ntheSNMzone,thearcais4 
NM on each side of the centerline. 

h Tnthe4NIvlzone,theareais2 
NM on each side of the centerline. 

Flgure 15-15. HOLDING PATTERN AND FINAL 
APPROACH, AND ASSOCIATED ROC. 

Par 152lb. 
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E A 30. aplay oonnccts the m 
boundnria, tqinniq wh the route ccnterlioe crosses 
Ihe)NMzoneandsplayingoututheATDincrecuct 
until reaching 4 Nh4 each side of the centerline. In 
additio0: 

u) If the Splay cuts across a 
portion of the WP fix displacement area, retain the wid& 
of the wider area and directly connect the wider ara 
boundary with the narrower. 

(13 Ifashortsegmeottransits 
the4NMzonebomthe8Nh4toneandnxntersthe8 
NM zone, retain the 8 Nh4 zme. 

u) If the initial approach and 
succeeding segments lie within the 4 NM zone, the 4 
NMzOneIMybeuSed 

(4) segment3 shall not k 
ddto2NMwidthsandtheniDcrtasedbackto4 
NM widtha. 

a Thewidthoftheprimaqarca 
attheearliestpointtheIAWPcanbereceivedioequalto 
the width at the plotted position 

~NMZONE 

SDcONDARYAIlEA INM 

1NM 4Nhl 
PRIKhRYARU 

1NM 
4NM 

2Nht 

Figure H-18. VOFUME BASIC AREA. 
P8r 152lc(2)(8)f. 

2 Nan-VOR/DME - 2 miles each side 
of ctnterline. 

1 VOWDME-Tbeafcais1mileeach 
side of the primary area Where the route centerline lies 
withintk4NMz4me. Tbeareair2adeseachsideof 

thejrkryarawheretkmutecderlineliawithin 
&a%Nh4zaro. ‘Riearaboun&kue-tedby 
s&aightlinaabcamtheaamepoinUwheretkprimary 
arcabour&iacoMcct lbewidthoftbesecCmdary ,i 
areaattheea&atpointtbeIAWF+canbereceivedi8 
eqlUlto&ewidtllattheploualpositioa 

2 Non-VOW - I de m each si& 
oflbeprimalyaru. 

d. ObrtacIe cleanlncc 

c Descent Gradient. 

apti. 

Paragraph 232~ appl.ics. 

Paregraphs 232d and 288.a 

1522 INTJWdEDLATE SEGMENT. Tk inter- 
mediateaegma&beginsatthelWPandeodsatthe 
FAWPaATD6xser&gutkFAF. ForVORiDME 
systunqtkd&ance~therefaW.lce&cilitytotl.X 
IWPs&IInotexecuIS3miksMxexceedtheTPDa 
ATDMtuesassociatedwithtbelimitsofthe8NMzone 
(see figulz 15-2). 

&Alignment Theanlr!Xtobeflowninthe 
. 

teamah& segment should bt the sane as the FAC. 
iihdlisisoolpctica~mcinrcrmcdiatcFatrseshali 
notdilT’hnmtbeFACbymarctbn30’andanFAWP 
shallbtortablisbedattheturnWP(saefigurrlS-17). 

b. Ara 

(1) LeagaL The islmmme segment shall not 
belastImn5miles,normretbanI5milainleogth. 
Ifaturn~monthan90’attbeIWP,table3,chapttr2, 
applies. 

(2) Width 

1 voR/DhG - The width of the 
in~pIimulyarearhllequalthewidrhofthe 
initial pimaq azca at the IWP. It shall eitha taper 6om 
apoint8bamtbeIWPhdrlyto+2milaatthe 
FAWPaAIDfixashallbe~cmstant~2mila,aa 
apprqxbk ‘IbewidthattieariiestpointthelWPcan 
bereceiv&shaIlequalt&widthattheplottedposition 

2 Non-VORn>ME - 2mila on each 
side of d 

Page 15-14 chap 1s 
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1 VOfuDMB - The width of the 
&amediatesecoukya.reashallbeequaltothewidth 
0ftheinitialseoo&ryarcaattbeIwPand1haUcitba 
tapnr~apoin(abeamtheTWPlineafIytof Imileat 

tbcFAWPorATDfixofshallbeaconstantalmile,aJ 
appropriate. The width of the secondary srea at the 
earliest point the W can be rcceivrd shall equal the 
width at the plotted position. 

2 NC+VOWDME - 1 mile on each side 
0fthepfimaIyaKa 

c Obttack Cleanace. Paragmph 242~ applies. 

d Dtsccat Gradlent Paragraph 242d applies. 

1523. FINAL APPROACH SEGMENT. The final 
apprcachsegwntbcginsattbeFAWPorATDfixand 
a& at the MAP. when the FAC is a continuation of 
the intermediate course, an A’lD ti should be used in 
lieu of a FAWP with additional ATD fixes established, 
ifnacessary,asstepdown6xcsatbeMAP. For 
VOR/DME systems, the FAWPIATD fix shall be 
limitedtoaTPDof30milaalessandmustbewithin 
thelimitsofthc4NMuneshownin6gurc 15-2. 

L AIigmnat TbeFACshallbealigncdthroughtbe 
RWY ar APT WP. For a straight-in approach, the 
aliwt should k with the runway ceotexline. When 
the alignment exceeds ISO, straight-in minimums an 
not aukized. For a circling approach, the FAC should 
kcalignedtotkcultcrofthelandingarea,butmsybe 
aligned to any pation oftbe usable landing surface. 

b. Arrrr. The area oimsidard fa obstacle clcarana 
startsattheearktpointoftheFAWPaATD6x 
dispkcment m and fa straight-in approaches. a& 
at the lateat point of the RWY Wp kc displacement 
m Fa circling apchea. tbc area ends at the latest 
pointoftheAPTWPfixdisplatxmcntarea. 

(1) Lengtib The optimum length of the flnal 
approach segma& measured between plotted 6x 
positions. is 5 miles. The nlalcimumlcngthir lOmiles. 
The minimum length shall protide adequate distance for 
anaircraatomakctkrquiluideacexltandtoregain 
courscalignmentwha8atumisrequkdovefthe 
FAWP. Table 15-4 shall be used to determine the 
minimumlengthofthcfinalappnxchsegment Fix 
displacancnt anza ovalap fcstrictioos stated in 
paragraph 1502 apply. 

(2) Width, 

(a)Tkfinalapproachprimatyarcais 
ccntrn!dontkFAC. Itis2mikawideoncachsi&of 

chap 15 
Par 1522 

8260.38 CHG 17 

the cousc at the eariiut position tbc FAWPIATD fix 
can be rcceivcd, See figurea 15-15 and 15-16. ‘Ihis 
width runaim ax&ant until tk latest point the 
FAWP/ATD6xcanbenxeivai. Itthentapustotfz 
width of the uu of the XTRK 6x displacement 
tolcranccattheiatutpointtheRWYWPaAFTWP 
can be rccckd. Fix displacement tolcnuxx dimcnsionr 
arc shown in table 15-2 fa VOR/DME systems and in 
table 1 S-3 far wa-VOR/bME systems. 

(b) Asecondaryazvalmilewideis 
estabtishedonea&sidcofthcprimaryarca(scefigurcs 
15-u and u-16). 

c. Obstack - 

(1) Stmlgbt-In The ROC in the pkuuy area is 
25Ofcet Inthcsaxmduyarea,tbeROCoftheprimary 
area is providedat the inner edge, tapering uniformly to 
2nr,attbeoutcredge. 

(2) C-t A minimum of 300 feet of ROC 
shall be provided in the circIing approach area. 
Paragraph 26Ob applies. 

d Derccnt Cmdient Paragraph 252 applies. 
I 

t. Using Rxes for Descent Paragraphs 2884 b. 
0. c(4Xa). sod 289 apply. 

C RNAV Des-t Angie Information Paragraph 
252 applies. I 

Figum 15-19 RESERVED 

1524.4529. RESERVED. 

SECTION 3. MISSED APPROACH. 

1530. GENERAL For genaal crikria, refer to chaptex 
2, se&XI 7. la the secondaIy aruu, no obstacle may 
penetrate the 12: 1 surfkcc exta&g upward and 
outwardii-anthe4O:1su&eattbeedgeoftbeinncx 
boundaries at a right angle to the missed approach 
course. 

1531. MISSED APPROACH SEGMENT. The 
misscdapproachscgmentbcginsattheMAPand& 
atapointcksignstedbytheclaKanceIimit T&se 
crikriaamsidatwotypuofmissalapproa&u. Thy 
an identified as RNAV and non-RNAV MAP’s and 
&fked 1u follows: 

L RHAV. 

Page 15-1s 
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(1) Rouk PC0 provided by RNAV systans is 
rcquidthr0u$outtbemissdappmachscgmak The 
I@ of tbc qmalt ia mlxsud point-to-point 
betwea~ tha feaprdive @lotted position) W’s 
throughout tbc missed approach pmxdure. 

(a) A WP is rquired at the MAP and at the 
axlofthcmissaJapproachprodurc. AtumWPmay 
bt in&&xl in the missal approach 

(b) A straight, turning, or combination 
staaigbt and turning missed approach procedure may be 
dcvcloped. WP’S are rcquid for each segment within 
the missed appfcech procedure. 

(c) Turns shall not cxd 120”. 

(cl)Aminimuml~lcngtbis~to 
allow tbc aircraft’s stabilization 011 come immediately 
rAathcMAP. Seetable 15~forminimumdistaaces 
rquircd for eech c&gay of aircraB based oa course 
ChangU. 

(e) For the combinatim straight ad turning 
missed approach. the distance ktwccn the latest point 
thch4APcanbereceivedandthcauliestpointtheturn 
WPcanbcreceivedsballbcsuEcienttoamtainthc 
la& of turn anticipation distance quid This 
segment shall be alignal within 15. or less of the 
extended FAC. 

(2) Direct A direct missed approach may be 
&loped to provide a m&d to allow the pilot to 
proexdtoaWPtbatisnotcoanectedtothehWPbya 
spdied course. PCG is not assumed during the entire 
missed approach procdn. 

(a) An ATD 6x may be spccifial as the 
h4A.P. 

(b) A straight_ turning.. ot combination 
stmigbt and turning missed appmacb may be dcv&pcd. 

(c) The cunbination straight and tumiq 
missalapproncbproo&rcsballbcaclimb~thc 
MAPtoaspecificdaltitude. Thecndoftbestraigbt 
section shall be established by an altitude, and this 

scgmentshallbcalignedwithtiwFAC. Tbclcngthof 
ttx straight sa%ion shall be dettmkl by subtractiq 
tbelowestMDAoftbcpmcahml?omthcbcightoftk 
turning altiti in the missed l pjxoacb and multiplyitq 
by4O.l%edistanccismcdsuredEumtbclatcstpoint 
theMAPcankrcccivcd. 

(a) Turns may exceed angles of 120.. 

b. Non-RNAV Missed Approach Pmcedurer. 
Chapter 2, section 7, is applicable for ma-RNAV 
missed approach criteria with the following exceptions: 
tkumnectionGxthemissaiapproachareasndtk 
oligiaation points of lbc 40:l evaluation obstructioa 
slopeattbcMAP,dtbcarcaforcarlytumsbcginat 
tbecarlicstpointtbeWPaATDfixxbcreeireceind 
TbearcaamnectsattbeMAPasdesaiiin 
panlglaplE3 1532, 1533, 1534, and 1535. The tikkr 
and cvduatioos arc established and conducted as 
outlined in ti chapter of tbc RNAV missed app”ch 
cduia. 

1532 MAP. ‘Il~~MAPsballbclocatedontbcFAC 
andisnon4lylocakdattbeRWYWPaAPTWP,as 
appropriate. It may be designated by an AID tix 
deGnednlatiwtothedistancef&ntheRWYaAPT 
WP. TIcMAPshallbenofi.utkfiomtkFAFthan 
theRWYaAPTWP.asaPprop4atcTbearaofthe 
MAP ATRK displacement tderance may overlap the 
plotted position of the RWY a APT WP. The lateral 
dimcGmsfatbcarcaoftheATD6xarccamsidered 
tbesamcasthelataaldimcnsioasofthcprimaryrrea 

1533. !TRAICHT MISSED APPROACH Ssaight 
missed approach criteria arc applied when tbc missed 
approach course doea not difkr more than 15” corn the 
FAC. 

(1) WbeatbeMAPtrttheRWYWPaAPT 
WP,tbcarcastartsatt&eaflicstpointthcMAPcanbc 
rcceiwdandhasthcmmewidthasthearcafatbeW 
displacemmttokmmatthcRWYWPaAPTWP.p1 
appqriate. Iksuxxhyamaaafelmileea&si&of 
thepriumyaruattbecarlicstpintthcMAPcanbc 
received (see figure U-20). 

Page 15-16 Chap 15 
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FINAL APPROACH ARU 

Figure H-20. STRAIGHT MISSED APPROACH 
AT THE RWY WP. Par l!Wa(l). 

(2) Wbea t&e MAP is at an AID fix, the area 
starts at the aukst point the MAP can be received and 
basthcsamewidthasthefkalappmachprimzuyand 
secondq areas at that point (see figure 15-21). 

(3) Tht area txpands miformly to a width of 6 
miles cscb side of the course line at a point 15 fight- 
track miles from the plotted position of the MAP. When 
PC0 is providad, the sccu&uyarcas splay linearly fkom 
a~oflmileatthMAPtorwidthof2mil*rattbe 
aIdoftbel5-milearca. nesplayoftbcsearWbegins 
attbeeafkstp0inttheMAPcankraxivcd. 

\ \ 

IbUSSED APPROACH AREA 
I 
, 

ii 

APPROACEI 
ATA7DF-n 

(4) wbta 8 tuIn of 1s. or lesr oaluu the out8idc 
edgsdtbe~drpf#achbollodaryb~ 
inside the ktual dimensions of the 6X displacement arc8 
oftbeh4AP,thsttWldarylineisth~constNctcdbom 
tbeaxncrofthelatemldimensioooftheareaabeamlk 
1atutpointtbeMAPcanbereceived Thispointir 
identificdaspointAattbcMAPwhenrcpnsentedbya 
WPormATDbxisatablishaiastheMAP. See 
tiguru 15-22 and 15-23. rqa%ively. 

b. Obstacle Clearance l%c 4O:l missed apprcub 
su&oebegiWattkedgeoftkafe8ofthewp 
displa~t tolaance ot the dis+caneot area of tk 
ATDfixoftheMAPidcntificdastheLiotD-A-BGin 
figuu lS-2Oand 15-21. Fortktriaqukarea shaded 
in 8gWu 15-22 and 15-23 ruultiIlg 6om a skewed 
Wut?z of 15. or less, the 12:l slope is mauufed kall 
point A The obstacle slope is csublishai by mcaskng 
the shortest distanoe fkan tbo line D-A-M to the 
obstacle (see figures 15-22 and 15-23). The height of 
the missed approach sufkx at its bqiauiq slope is 
&tmninedbysubtlactingthe~~Ppproach 
obstacla clearance and adjusuuents spc4iia.i in 
paragraph 323 6um the MDA 

MISSED APPROACH AREA 

/ / 

I I i 
FlNAL APl’RPACH AREA 

i \ \ 

Figun lS-2t. CONSTRUCTION OF mGHT 
MISSED APPROACH WHEN TURNS S ISo 
CAUSE OUTSIDE BOUNDARY TO CROSS 

INSIDE MAP FIX DISPLACEMENT 
TOLERANCE AT RWY WP. 

Par 1533a(@ 

FINAL APPROACH AREA 

Fip H-21. STRAIGHT MISSED APPROACH 
AT AN ATD FIX. Par 1533a(2). 

chap 15 
Par 1533 
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Figure 15-U. CONSTRUCIYON OF ST’RAIGHT 
MISSED APPROACH WHEN TURNS s lS” 
CAUSE OUTSIDE BOUNDARY TO CROSS 

INSIDE MAP FM DISPLACEMENT 
TOLERANCE AT AN ATD FIX. 

Par lS35a(Q 

1534. TURNING MISSED APPROACEI. Turning 
missed approach a-iteria apply whenever the missed 
approachcoursedi&rsbymorethan Wf?omtbcFAC. 

(1) Zone 1 begins at a point abeam the latest 
point the h4AP can be received (see fig.ure 15-24). 

(2) The turning mlsred approach area should 
be constructed by the methods described in paragraph 
275, except as fOllOWS 

(a) The mdii fw the outer boundaly is 
wnstructi&omabasclineatthektestpointtbeMAP 
canbereceivled 

(b) Whae the width ‘d” of the 6~1 approach 
areaatthelatestpointtheMAPcanbefeceivedexcecds 

tbevrlueoftbe~~utoftheoutabouadaryRintable 
5, use ‘wide tinal approach area at the l&W 
consbwtion nwhodology. lf the width ‘d’ is lesr than 
Qc equal to R. we ‘MrroW’ methodology (see 
figure 15-24). Point Cl, fa turns of 90. a kss, 
coanectstotheWPorfixdis&ccmentareaatpoinIC, 
whichislocatcdattboearliutpointtbeMAPcsnbc 
receiwd. See t&nu 15-25 and 15-27. Point Cl, Ea 
tufnsmccetban90°,aXmectstothecomerofthewPa 
6x displacement area at the nontum side at point D at 
theea&stpointtbeMAPcaIlbenXciw!d seefigures 
15-26 and 15-28. Point Cl, for tums which expand the 
missed approach area boundary beyond line E-D-2, 
oonnects to point E (see figure 15-29). Point C ,, fa 
tumswhichucpaodtbemissedapproncharcaboundq 
beyond line E-Z (par&l to the FAC line), connwts to 
point El, a Tp of the obstacle boundary arc (see figure 
15-30). 

IL Obrtade clurnncc The 4O:l obstacle clearance 
swf~beginsattbeedgeoftkWPor6xdispkcement 
areaoftheMAP. Theheightofthemissedapproach 
sticcovrranobslacleinzonc2isdetenn.&dby 
measur+astraigbt-linedistanccfiantkobstackto 
thenearestpointonrbaA-BClineandcomputingthe 
height based a0 the 4O:l ratio (see figure 15-26). Tk 
heightofthemissedapproachsurfLeintone3ia 
&term&d by measuring the distang &om the obstacle 
co point C, as shown in figure 15-26, and computing the 
heightbasedaotk4O:l ratio. Theheightofthemissed 
appnx8&surfhowrpoi.ntCfazoae3canputations 
is the same kight as the MDA, less adjustments 
specifkd in paragqh 323. 

15X. COMBINATION STRAIGHT AND TURN- 
ING MISSED APPROACH. 

(1) Sectfa~ 1 I3 a portion of the normal straight 
missed approach area and is consbuctexl as specified ia 
palaglaPb 15-33 (see figwe 15-3 1). The end of section 
lisbascdonaDrmataWP,aaclimbtoanaltitude 
priatocommencingrtwu 

(2) RNAV Route Mimed Approach Pn+ 
cedw AtumWPisusedtobascthekngihofsection 
1 forarouteRNAVMAP. 

Page 15-18 chap 15 
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Figure 15-24. WIDE AND NARROW MXSED 
APPROACX METHODOLOGY. 

Par 1534r(l) and (2) 

(a) zhxmhly afm rcductiau apply except 
whefcthetumexceeds900,whentbereductionapplies 
onlyonthclIo3I~sidc. seedgufe 15-32. 

(a) For VOR/DME systems, the turn WP 
shallbelimitbdtorTPDof30NMalessandtowithin 
the4NMmQc. 

(c) A turn anticipation area shall be 
constructi at the turn point. 

(d) Cullstructial 

1 Points F, T1, T2, and J rcprcsmt the 
end of section 1. For tums 90’ w less, point Cl 

Chap 1s 
Par 1535 

amn&stopOintJ. Scefigum 1531. Fatumsofmom 
thMw,pointc~ocscction3 ocam&s to point T2. 
(see figure I S-32). 

1 The dius for the obsbuct.im 
boudxyismcasurcdfirmabasclineetthclatestpoint 
tbetmWPcanbcleceiwd. 

1 The outa bcsdaly line coonws 
tangadidy to the outside radius of the bodary arc. 
‘Iben.the*=boMdary Iz0mfc~tothatline 
at the point abam the plotted positian of the turn WP. 
(see figure IS-31 and 15-32). 

(3) RNAVDircct Prmxdum FaanRNAV 
dimctmisdappma&rhealdofrectial1irbasaion 
rclimbtoaltitde,mdsumo&yarearc&ctiomue 
not appkd. 

(a) ‘llm end of se&m 1 is established u 
decrii in pagraph 153la(2&). PCG is ti 
assuma&amisccoa&yareao&tructialcI-may 
aotberppliaI. -lbeezxiofscctiaa1isrepresentedby 
line H-T3 (see figure 15-33). 

@) Cotubucfion 

1 AbasclinccxtakmoflincG-DC 
xparatuscctions2and3. whul+rltc1 is 
cstablishedpriortothebaseline,C1 comc&topointC 
(see figun 1 S-33). 

2 WhcnCl itcstablishcdbeyondthe 
base line, but inside line G-Z, Cl axme& to point 0. 
G-Z is established parallel to the FAC line (see QUIZ 
15-34). I 

1 WhcnpointC1iscstablishadbeyond 
anmaoflimG-&%l mnncctstopointH(seefigurc 
1535). 

3 When point Cl is esti&ded beyond 
marcaoflincH-Z.ClamncctstopointK.atangent 
point on the bout&y UC. H-Z is urablisbaI paralleled 
totbeFACli~c(seefigum U-36). 

b. Obrtmctlon Clearurca 

(1) RNAV route missed approach of t.ums 90. 
alest. 

(a) Gbstaclca in section 2 am cvaluatal bed 
olltbeshottrstdistMccintheprimaryarea~thc 
o&t& to any point on lioe T2-T3 (see f@z 15-3 I). 

Page 15-19 
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(b) ObstacIu in a&ion 2b are evaluated 
baseclontheshortestdistanceintheprimaryarea~m 
the obstacle to point T3 through point J (see figure 
15-3 1). 

(2) RNAV Route Missed Approach of Tums 
More than 905 Obstacles in sections 2 and 3 are 
evaluated based oo the shortest distance in the primary 
area Corn the obstacle to any point on line T2-T3 (see 
figure U-32). 

(3) RNAV Dirwct Pmcedum Obstacles in 
wztioo 2 are evaluated based on the shortest distance 
kn tk o&stack to any point on liw G-H-T3-X. 
obstacles in section 3 are evaluated based on shortest 
distazxc Eom the obstacle to point x (see figure U-36). 

(4) The height of the tired approach surface 
overanobstacleinsections2a3ir&terminedby 
measuring the shortest distance fkn the obstacle to the 
nearest point on the T2-T3 line for RNA!’ routes missed 
apprcu&pfweduwandtothewuestpointoothe 
H-T3 line for RNAV direct missed appmach procc&w. 
Compute tbe height of the sutkce by using the 40: I ratio 
trOm the beight of the missed approach obstacle surface 
at the end of section 1. The height of the obstacle 
sufke at the md of sxtim 1 is detcmincd by 
camputing tbc 40:l obstacle sulfke slope begiMing at 
theheightofthemissedapproachsurtkccmeasural 
ComthelatestpointoftheMAP(scefigwu 1532and 
15-36). 

(5) The height of the missed approach surface 
ow point x fff sectioa 3 computatials is the height of 
MDA less adjustmenti in paragqh 323% b, and c, plus 
a4O:lriscinse&mlasmeasumdComlineA-Bto 
end ofs4xtiall. 

196. CLEARANCE LIMIT. ‘llx missal approach 
procckesMlspe+anappmpfiate6xxaclearance 
limit The fix shall be suitable for holding. For 
VORDME systema, the cl- limit ws shall meet 
taminal 6x displacement tolenmoe critaia Corn table 
IS-l. Fa non-VOWDME systms, chance limit 
WPr shall meet UJ route fix displacemeat tolelance 
c&aia h table 153. 

lS37.-1539. RESERVED. 

SEmION 4. APPROACH MINMUMS 

1540. APPROACH MNIMUMS. cbapta 3, section 
3, applies except that table 6A criteria Elating minimum 
visibility to a distance tirn the statiar shall be applied 
asavariati~ofXTRK6xdisplaameo t tolerance of the 

plotted position of the MAP hewn in table 15-S. 
XlRK valuer in table 15-2 shall be applied fa 
VOR/DME An Xl-W value of 0.6 N?4 shall be 
applied fa Dal-VORDME. - 

l!W.-1599. RESERVED. 

Figure 15-25. RNAV TURNING MISSED 
APPROACH, 90° OR LESS 

Par 1534a(2)@)x 

Pigum 15-26. RNAV TURNING MISSED 
APPROACH, MORE THAN 900 UP TO 1200. 

Par lS34a(2)@& 

Page 15-20 
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Figum M-27. DIRECT TURNING MISSED 
APPROACH, 5 90* TICBACK POINT Cl TO 

POINT c P8r 1534a(2)@), 

NoTEr PoIdCt 
LzLcstabiUdb~kr~~~ly~DudP 

Figum S-29. DIREXX TURNINGMISSED 
APPROACH, ) 90*. Par 1534a(2)@). 

Figure 15-28. DIRECT TURNING MISSED 
APPROACH, > 900 TIE-BACK POINT Cl TO 

POINT D. Par 1534a(2)@). 

chap 15 
Par 1540 
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Figure 15-31. RNAV COMBINATXON STRAIGHT 
AND TURNING h%ISSED APPROACX 90* TURN 

OR LESS Par lSXa(2) and 1535b(l)@). 

Flgurt 1532 RNAV COMBINATION STRAIGHT 
AND TURNING MISSED APPROACH MORE 

THAN 90” UP TO 1200. 
Par lWa(2)and b(3). 

Figure H-33. CLIMB TO ALTlTUDE, 
!nFumlTANDTuRNxNcMIssED 

APPROACH, Cl PRIOR TO BASE LINE 
Par 153Sa(3& 

Figure 1534. CLIMB TO ALTITUDE, 
STRAIGHT AND TURNING MISSED 

APPROACH > 909 Par 1535a(3). 

Page 15-22 
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Figure l!LX!. CLIMB TO ALTITUDE, NOTE: mm comAcdte 
srRAIGmANDTURNMCMxssED pobIcwbeq -Kbmtl&SZ. 

APPROACH > 900. Par l%%(3). SZ_Wb ,\ 
llmlappdarrh 

Figum U-34 CLIMB TO ALTITUDE, 
SrRAxGHT AND TURNINGMJSSED 

APPROACH s 180.. Par 153Sa@). 
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Table 15-l. VOR/DhfE EN ROUTE AND TERMKNAL FIX DISPLACEMENT TOLEZUWL 

U13/98 

0 10 #) 30 40 30 51 

13 1.7 2.2 28 34 35 
06 0.8 07 08 09 09 

ix 13 1.7 2.2 
0.8 0.9 0.9 

2e 10 f,f 

f3 f : 1.8 2.3 1.3 1.4 21 14 

i-f ” 18 t:: 2.3 1.9 2.9 20 

:.: :.: : : a:: 

1.3 15 
2 9 3.0 

:.: 
Trrmlnd 

ORRU 
*mu 

IO !rRx 
ATax 

20 XTRX 
rm 

3Om 
ATRK 

40 xlm 
*mu 

5OxTRK 
Am 

6OmRK 
ATRM 

70 xTR% 
ATRX 

0 10 20 30 40 

ia 
t: 

22 20 
07 08 

;f 
;ej Ii07 

22 28 
09 IO 

f.3 
:: :: 

23 20 
14 I4 

I2 14 1.8 2.3 29 
18 16 19 IS 20 

:.: :: :: 23 29 
24 25 

:: ;: iog 32: 3’09 

14 16 20 25 30 
41 41 41 41 42 

viii 46 ‘j 4.? 1.7 2.1’25 4.7 47 47 31 

9onRK I.6 18 2.1 26 3 1 
Al-W 52 52 53 53 53 

1OOxlw If 1e 22 26 3.2 
ATW 58 58 58 59 59 

11oxTRx 17 19 22 27 32 
ATRK 84 64 64 64 45 

12Om I8 20 23 28 33 
AfRK 69 70 70 70 70 

50 

id 
34 
I I 

34 
I5 

:i 

33 

35 
31 

it 

36 
42 

Random En Roule 

tQ DlSTAtiCC ALONCTIUCK FRO&’ 
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Table 15-2 F’NUJMISSED AREA FIX DISPLACEhfENT TOLERANCE 

FfK DISTANCE ALONGTRACK FROM TANGENT POINT 

I 0 1 2 3 4 5 10 15 20 25 30 

I 0 XTRK ATRK 06 0.7 0.7 0.6 06 07 0.6 0.0 08 06 06 10 0.6 1.2 ;: A.(: :: 

2 1 XTRK 0.7 01 0.7 07 06 06 10 1.2 1.s lb 21 
!i ATRK 0.5 05 0.5 06 06 06 06 0.6 07 0.7 07 

2 XTRX 0.7 0.7 0.7 0.') 06 06 10 1.2 1.5 18 21 
0” ATRX 05 05 0.s 06 06 06 06 0.6 07 0.7 07 

0.7 07 0.6 06 08 06 IO 1.2 1.5 0.5 05 0.5 06 06 06 06 06 0.7 :.t” 0’: 

“$4 XTfu 08 08 08 08 00 08 10 1.2 15 lb 21 
s> ATRK 06 06 0.6 06 06 06 06 0.7 07 07 06 

CL2 545 
XTRK 0.0 06 08 06 06 06 10 1.2 1.5 1.8 2.1 
ATRK 0.6 0.6 0.6 0 6 0.6 0.6 0.7 0.7 0.7 0.6 0.6 

L 

L 

1s XTRK 0.0 
ATRK 10 

20 XTRK 06 
ATRK 1.3 

25 XTRK 0.6 
ATRK 15 

30 XtRK 0.9 
ATRK 16 

lN?ERPOUT& r0 THE NEAR&3 0 1 MILE 
XTRK/ATRJC values art : 

- Table appllcslion per segment - 

Segment Table 15-2 

En Roult 
Feeder 
Feeder S/D 
IAWP 
InilJal S/D 
IWP 
Inltrmcdialt S/D 
FAWP/ATD FIX X 
Fmal S/D I 
MAWP/ATD FIX 
RW VP/Apt VP ; 
YA Turn PornL X 
YA/Hotdmg 

t 
TP 

chap 15 

Par 1540 
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Table 15-3. NON-VOFUDME FIX DISPLACEMENI’ TOLERANCE 

- Table application per segment 

TABLE 15-3 
En Route Terminal Approach 

Segment: 
En Route 
Feeder ; 
Feeder S/D X 
IAWP X 
Initial S/D 
IWP : 
Intermediate S/D X 
FAWP/ATD Fix X 
Final S/D 
MAWP/ATD Fix : 
RWY WP/APT WP X 
MA Turn Point X 
MA Holding X 

Tabk 154. MLNIMUM LENGTH OF FINAL APPROACH SEGMENT 0. 

APPROACH MAGNITUDE OF TURN OVER THE 
CATEGORY FINAL APPROACH WAY-POINT (FARP) 

(T-s >S-UT >l(T-3(r 

A 1.8 a:“0 2.0 
c” 1.8 2.5 

i 
f *S 
3:o 

:*i 
3.0 

315 3.5 
4.0 

Y13l98 

- 
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Table 153. EFF’E~ OF XTRK TOLERANCE ON VISIBILI’IY MMIMUIW 

XTRK TOLERANCE (NM) 

CAT 0.6 - 0.8 A.8 - 1.0 >l.o- 1-t >1.2 - 1.6 ~1.6 

A 1 1 1 1 1 
B 1 1 1 1.25 1.25 
C 1 1 15 1.S 
D 1 lJ!l Ls 1.75 2 
E 1 1.25 l.A 1.7s 2 

Tabk 15-6. MXNlMUM LEG LENGTH FROM MAP TO NEXT WP 
USING RNAV MISSED APPROACH PROCEDURE 

COURSE CHANGE AT MAP 

A 3.0 4.0 5.0 19 &9 
B 3.0 4.0 5.2 6.2 7.2 
c 3.0 4.2 sS 63 7.6 
D 3.0 4.5 6.0 7J bS 
E 3.0 S.!! 7.8 93 11.3 

chap 15 
Par 1540 

Page 15-27 and (15-28) 



- 



12/6/84 8260.38 CHG 7 

CHAPTER 17. ENROUTE CRITERIA 

1700.-1709. RESERVED. 

Section 1. VHF Obstacle Clearance Areas 

1710. ENROUTE OBSTACLE CLEARANCE 
AREAS. Obstacle clearance areas for enroute 
planning are identified as “primary,” “second- 
ary, ” and “turning” areas. 

1711. PRIMARY AREAS. 

a. Hnsic Arecr. The primary enroute obstacle 
clearance area extends from each radio facility on 
an airway or rolite to the next facility. It has a 
width of 8 NM; 4 NM on each side of the center- 
line of the ailway or route. See Figure 17-1. 

Figure 17.1. PRIMARY OBSTACLE CLEARANCE AREA 
Par 1711.a. 

II. S!/.Wnl Acctrrwy. System accuracy lines are 
drawn at a 4.5 degree angle on each side of the 
course or route. See Figure 17-I. The apexes of 
the 4.5 degree angles are at the facility. These sys- 
tem acctiracy lines will intersect the boundaries of 
the primary area at a point 50.8 NM from the fa- 
cility. (Normally 51 NM is used.) If the distance 
from the facility to the changeover point (COP) is 
more thau 51 NM, the outer boundary of the pri- 
mary area extends beyond the 4 NM width along 
the 4.5 degree line. See Figure 17-2. These ex- 
amplcs apply wheu the COP is at midpoint. Par- 
agraph 1716 covers the effect of offset COP or 
dogleg segments. 

fi 

Figure 17-2. PRIMARY OBSTACLE CLEARANCE AREA 
Application of System Accuracy. Par 171 lb. 

c. Z’emrination Point. When the airway or route 
terminates at a navigational facility or other radio 
fix, the primary area extends beyond that ter- 
mination point. The boundary of the area may be 
defined by an arc which connects the two bound- 
ary lines. The center of the arc is, in the case of a 
facility termination point, located at the geo- 
graphic location of the facility. In the case of a 
termination at a radial or DME fix, the boundary 
is formed by an arc with its center located at the 
most distant point of the fix displacement area on 
course line. Figure 17-8 and its inset show the 
construction of the area at the termination point. 

1712. SECONDARY AREAS. 

a. Rosic Area. The secondary obstacle clear- 
ance area extends along a line drawn 2 NM on 
each side of the primary area. See Figure 17-3. 

Flgure 17-3. SECONDARY ORSTACLE CLEARANCE AREAS. 
Par 1712.a. 

k. System Accuracy. Secondary area system ac- 
curacy lines are drawn at a 6.7 degree angle on 

# 

Chq 1; 
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each side of the course or route. See Figure 17-3. 
The apexes are at the facility. These system ac- 
curacy lines will intersect the outer boundaries of 
the secondary areas at the same point as primary 
lines. Sl NM from the facility. If the distance 
from the facility to the COP is more than 51 NM, 
the secondary area extends along the 6.7 degree 
line. See Fiplre 17-4. See paragraph 1716.~. and 
tl. for offset COP or dogleg airway. 

c. liw~itwfior~ Poinf. Where the airway or 
route terminates at a facility or radio fix the 
I)o\untlaries are connected by an arc in the same 
way as those in the primary area. Figure 17-8 and 
its inset shows termination point secondary areas. 

171% TURNING AREA. 

(I. IJ+nition. The enroute turning area may he 
definetl’ as an area which may extend the primary 
and secondary obstacle clearance areas when a 
change of course is necessary. The dimensions of 
the primary and secondary areas will provide ade- 
(lItate protection where the aircraft is tracking 
along a specific radial, but when the pilot exe- 
cutes a tnrn, the aircraft may go beyond the 
houndaries of the protected airspace. The turning 
area criteria supplements the airway and route 
segment criteria to protect the aircraft in the turn. 

Il. Rcqttirr:nlenl for ‘lirrning Area Criterirr. Be- 
c’;uIse of the limit&on on aircraft indicated air- 
speeds below 10,ooO feet MSL (FAR 91.70), some 
conditions do not require the application of turn- 
ing area airspace criteria. 

(1) The graph in Figure 17-5 may be used to 
determine if the turning area should be plotted 
for ailways/routes below 10,ooO feet MSL. If the 
point of intersection on the graph of the “amount 
of turn at intersection” versui “VOR facility to in- 
tersection distance” falls outside the hatched area 
of the graph, the turning area criteria need not be 
applied. 

(2) If the “amount of turn” versus “facility 
distance” values fall within the hatched area or 
olltside the periphery of the graph, then the turn- 
ing area criteria must be applied as described in 
paragraph 1714. 

c. ‘l’rcrck. The flight track resulting from a com- 
bination of turn delay, inertia, turning rate, and 
wind effect is represented by a parabolic curve. 
For ease of application, a radius arc has been de- 
veloped which can be applied to any scale chart. 

tl. Cmw Rr~lii. A 250 knot IAS, which is the 
maxinnnn allowed below 10,0(x) feet MSL, results 
in radii of 2 NM for the primary area and 4 NM 
for the secondary area lip to that altitude. For alti- 
tucles above 10,ooO feet MSL up to but not in- 
cluding 18,000 feet hlSL the primary area radius 
is 6 NM and the secondary area radius is 8 NM. 
Above 18,00 feet MSL the radii are 11 NM for 
primary and 13 NM for secondary. Q 

c. S~/sfcnr Accwrcq. III drawing turning areas it 
will 1,; necessary to consider system accuracy fac- 
tors by applying them to the most aclverse dis- 
placement of the radio fix or airway/route I)OIIII~- 
aries at which the turn is made. The 4.5 and 6.7 
degree factors apply to the VOR radial being 
flown, but since no pilot or aircraft factors exist in 
the measurement of an intersecting radial, a navi- 
gation facility factor of plus-or-minus 3.6 clegrees 
is used. See Figure 17-6. 

I’ilI. I712 Chap 17 
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IAS 25Ok (300k TAS). 
Wind 59k omni 

1 I I I I I 1 I I I 

10 20 30 40 50 60 70 80 90 

VOR FACILITY to INTERSECTION DISTANCE (Nouticol miles) 

Figure 17-5. TURN ANGLE VS. DISTANCE. PW 1713.h.jl) and (2). 

Figure 17-8. FlX DISPLACEMENT. Par 1713.e 

1714. APPLICATION OF TURNING AREA 
CRITERIA. 

* 
o. Techniques. Figures 17-8, 17-9, and 17-10 il- 

lustrate the application of the criteria. They also 
show areas which may be deleted from considera- 
tions whe’n obstacle clearance is the deciding fac- 
tor for establishing minimum enroute altitudes 
(MEAs) on airways or route segments. 

h. Cnrptations. Computations due to obstac- 
les actually located in the turning areas will prob- 
ably be indicated only in a minority of cases. 
These methods do, however, add to the flexibility 
of procedures specialists in resolving specific ob- 
stacle clearance problems without resorting to the 
use of waivers. 

c. Minimum Tuning Altitude (MTA). Where 
the application of the turn criteria obviates the. 
use of an ME.4 with a cardinal altitude, the use of 
an MTA for a special direction of flight may be 
authorized. Where this is employed an 
appropriate notation shall be included on the 
FAA Form 8260-2, Radio Fix and Holding Data , 
Record, for the turning fix. 

1715. TURN AREA TEMPLATE. A turn area 
template has been designed for use on charts 
scaled at 1:5OO,ooO. See Figure 17-7. It is identi- 
fied as “T,4-1.” 

chap 17 
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Flgure 17-7. TURNING AREA TEMPLATE. Par 1715. 

a. Use of Template-Intersection Fix. 

(1) Primary Area. At an intersection fix the 
primary obstacle clearance area arc indexes are 
placed at the most adverse points of the fix dis- 
placement area as determined by the outer inter- 
sections of the enroute radial 4.5 degree lines 
(VOR) and the cross-radial 3.6 degree lines 
(VOR). See Figures 17-8 and 17-9. If “,.$I& 
are used the 5.0 degree system accura ’ 
apply. The parallel dashed lines on the turn area 
template are aligned with the appropriate system 
accuracy lines and the curves are drawn. 

Page 

PRIMARY 
INpEXES 

(2) Secondary Area “Outside” Curve. The 
outside curve of the secondary turning area is the 
curve farthest from the navigation facility which 
provides the intersecting radial. This curve is in- 
dexed to the distance from the fix to the enroute 
facility as follows: 

(a) Where the fix is less than 51 NM from 
the enroute facility, the secondary arc is started at 
a point 2 NM outside the primary index with the 
parallel dashed lines of the template aligned on 
the 4.5 degree line. See Figure 17-8. 

(b) Where the fix is farther than 51 NM 
from the enroute station, the arc is started at the 
point of intersection of the 3.6 and 6.7 degree 
lines with the parallel dashed lines of the template 
aligned on the 6.7 degree line. See Figure 17-9. 

(3) Secondary Area “Inside” Curve. The in- 
side curve is the turning area arc which is nearest 
the navigation facility which provides the inter- 
secting radial. This arc is begun 2 NM beyond the 
primary index and on the 3.6 degree line. The 
parallel dashed lines on the turning area template 
are aligned with the 4.5 degree line from the en- 
route station. 

NOW SECONDARY 

TERMINATION 

Figure 17-S. TURNING AREA. INTERSECTION FIX. (Facility DLPtance L.es than 51 NM). Par 17152. and b. 

176 
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h. Use of Tentplnle When Fix Overhemis a Fa- 
cilitt~ See Figure 17-10. The geographical posi- 
tion of the fix is considered to be displaced later- 
ally and longitudinally by 2 NM at all altitudes. 

Fipre 17-9. TURNING AREA, INTERSECTION FIX. 
(Facility Distance Beyond 51 NM). Par 1715.11. and I,. 

i 
i 
i 
. I i 

* 
Figure 17-10. TURNING AREA -OVERHEAD THE FACILITY 

Fbr 1715b. 1: 

(a) Where the fix is less than 51 NM from 
the enroute facility and the magnitude of the turn 
is less thaII 30 degrees, the “inside” curves do not 
affect the size of the secondary area. 

(1)) Where the distance from the enroute 
facility to the fix is more than 51 NM but the 
magnitlltle of the turn is less than 45 degrees, the 
“inside” curves do not increase the size of the sec- 
OlKli~~~ area. 

(c) Where the magnitude of the turn is 
greater than those stipulated in (a) and (b) above, 
the “inside” c’mves will affect the size of the sec- 
ondary area. 

(d) Whether the secondary area curves af- 
fect the size of the secondary obstacle clearance 
area or not, they must be drawn to provide refer- 
ence points for the tangential lines described in 
(4) l,elow. 

(4) Connecting Lines. Tangential straight 
lines are now drawn connecting the two primary 
arcs antI the two secondary arcs. The outer limits 
of 1)oth cl~rves are symmetrically connected to the 
respective primary and secondary area boundaries 
ill the clirection of flight by lines drawn at a 30 
degree angle to the airway or route centerline. See 
FiRlres 17-8 and 17-9. 

(1) Primary Arcs. The primary arcs are in- 
dexed at points 2 NM beyond the station and 2 
NM on each side of the station. The parallel dot- 
ted lines on the template are aligned with the air- 
way or route bomldaries and the curves drawn. 

(2) Secondary Arcs. The secondary arcs are 
indexed 2 NM outside the primary points, and on 
a line with them. The parallel dotted lines on the 
template are aligned with the airway or route 
boundaries, and the curves drawn. 

(3) Connection Lines. Tangential straight 
lines are now drawn connecting the two primary 
and the two secondary arcs. The outer limits of 
both curves are connected to the primary and sec- 
ondary area boundaries by intercept lines which 
are drawn 30 degrees to the airway or route cen- 
terline. The 30 degree lines on the template may 
be used to draw these intercept lines. 

c. Deletion Areas. Irregular areas remain on 
the outer corners of the turn areas. See Figures 
17-8, 17-9, and 17-10. These are the areas identi- 
fied in paragmph 1714 which may be deleted 
from consideration when obstacle clearance is the 
deciding factor for determination of MEA on an 
airway or route segment. 

Clliq I7 
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(1) Where the “outside” secondary area 
cmve is started within the airway or route second- 
ary area boondaly (see Figure 17-8), the area is 
t~tended hy drawing a tine from the point where 
the 3.6 degree (.5.0 with LF facility) tine meets the 
line which formt the enroute secondary boundary 
tangent to the “outside” secondary arc. Another 
tine is ctraw~~ from the point where the same 3.6 
(or 5.0) degree tine meets the tine which forms the 
primary bo~mctary, tangent to the matching pri- 
mary arc. These two tines now enclose the sec- 
ondary area at the turn. The corner which was 
formerly part of the secondary area may be disre- 
garded; the part which was formerly part of the 
prilnary area may now be considered secondary 
area. These areas are shaded in Figure 17-8. 

(2) Where the secondary curve is indexed on 
the secondary area boundary formed by the 6.7 
degree tines, the arc itself cuts the comer and pre- 
scril)es the deleted area. See Figrlre 17-9. This 
condition occllrs when the radio fix is over 51 NM 
from the enroute navigation facility. 

(3) When overheading the facility, the sec- 
ondary area corner deletion area is established by 
drawing a tine from a point opposite the station 
illttex at the secondary area boundary, tangent to 
the secondary “outside” curve. See Figure 17-10. 
A similar tine is drawn from a point opposite the 
station index at the primary area boundary, tan- 
gent to the primary turning arc. The corner for- 
merly part of the primary area now becomes sec- 
ondary area. The deletion areas are shown in Fig- 
ure 17-10 by shading. 

1716. CHANGEOVER POINTS (COP). Points 
have heen defined between navigation facilities 
along airway/route segments which are catted 
“changeover points (COP).” These points indi- 
cate that the pilot using the airway/route should 
“change over” his navigation equipment to re- 
ceive course guidance from the facility ahead of 
the aircraft instead of the one behind. These COP 
divicte a segment and assure continuous reception 
of navigation signals at the prescribed. minimum 
enroute IFR altitude (MEA). They also assure 
that aircraft operating within the same portion of 
an airway or route segment wilt not be using azi- 
mltth signals from two different navigation faciti- 
ties. 1Vhere signal coverage from two facilities 

overlaps at the MEA, the COP wilt normally be 
designated at the midpoint. Where radio fre- 
quency interference or other navigation signal 
problems exist, the COP wilt be at the optimuin 
location, taking into consideration the signal 
strength, alignment error, or any other known 
condition which affects reception. The effect of 
COP on the primary and secondary obstacle 
clearance areas is as follows: 

CI. Short Segments. If the airway or route seg- 
ment is less than 102 NM tong and the COP is 
placed at the midpoint, the obstacle clearance 
areas are not affected. See F@re 17-I 1. 

Figure 17-I 1. COP EFFECT. Short Aitway or l7oute Sepent 
Par 1716.a. 

k. Long Segments. If the distance between two 
facilities is over 102 NM and the COP is placed at 
the midpoint, the system accuracy lines extend 
beyond the minimum widths of 8 and 12 NM, 
and a flare results at the COP. See Figure 17-12. 

Fiqm 17-12. COP EFFECT. Long Airway or Route Segment. 
Par 1716.1~ 

Par 1713 Chap 17 
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f:. <)~JY& COP. If the changeover point is offset 
<hie to facility performance problems, the system 
acctlracy lines mllst be carried from the farthest 
facility to a position abeam the changeover point, 
and these lines on each side of the airway or route 
segment at the COP are joined by lines drawn di- 
rcctly from the nearer facility. In this case the an- 
gles of the lines drawn from the nearer facility 
have IW specific angle. See Figrlre 17-13. Figure 17-15. COURSE CHANGE EFFECT. Par 1717. 

first, and govern the width of the airway or loute 
at the COP. The application of secondary area 
criteria results in a segment similar to that de- 
picted in Figure 17-16. 

Fiprr 17.13. OFFSET COP. Par 17lfJ.c. 

rl. l>ogl~~ Sc*gt,lent. A dogleg airway or route 
scgmcnt lllay I)e treated in a manner similar to 
that given offset COPS. The system accuracy lines 
will be drawn to meet at a line drawn as the bisec- 
tor of the dogleg “bend” angle and the boundaries 
of the primary and secondary areas extended as 
recllked. See Figure 17-14. 

Figure 17-14. DOCLEC SECMENT. Par 1716.d. 

1717. COURSE CHANGE EFFECT. The 
complexity of defining the obstacle clearance 
areas is increased when the airway or route be- 
comes more complex. Figrrre 17-15 shows the 
method of defining the primary area when a radio 
fix ad it COP are involved. Note that the system 
i1cctIracv lines are drawn from the farthest facility 

* 
Figure 17-16. APPLICATION OF SECONDARY AREAS 

Par 1717 
rc 

1718. MINIMUM ENROUTE INSTRUMENT 
ALTITUDES (MEA). An MEA will be esta- 
blished for each segment of an airway/route from 
radio fix to radio fix. The MEA will be established 
based upon obstacle clearance over the terrain or 
over manmade objects, adequacy of navigation fa- 
cility performance, and communications reqltire- 
ments. Segments are designated West to East and 
South to North. Altitudes will be established to 
the nearest 100 foot increment; i.e., 2049 feet be- 
comes 20W. and 2050 feet becomes 2100. 

NOTE: Care mast be taken to insure that all 
MEAs based upon flight inspection information 
have been corrected to and reported as true alti- 
tudes above mean sea level (MSL). 

Page 179 
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1719. PROTECTED ENROUTE AREAS. As 
previously established, the enroute areas which 
mrist be considered for obstacle clearance protec- 
tion are identified as primary, secondary, and 
tllrn areas. The overall consideration of these 
areas is necessary when determining obstacle 
clearances. 

Section 2. VHF Obstacle Clearance 

1720. OBSTACLE CLEARANCE, PRIMARY 
AREA. 

(1. X’ot~~~~o~tntainotrs Areus. The minimum ob- 
stacle clearance over areas NOT designated as 
mollntainorls llnder FAR 95 will be loo0 feet over 
the highest ol)stacle. 

I). ~~tountcrinous Arem. Owing to the action of 
Bernorllli Effect and of atmospheric eddies, vor- 
tices, waves, and other phenomena which occur 
in conjunction with the disturbed airflow attend- 
ing the passage of strong winds over mountains, 
pressure deficiencies manifested as very steep 
horizontal pressure gradients develop over such 
regions. Since downclrafts and turbulence are 
prevalent under these conditions, the hazards to 
air navigation are multiplied. Except as set forth 
in (1) and (2) below, the minimum obstacle clear- 
ance over terrain and manmade obstacles, within 
areas designated in FAR 95 as “mountainous” will 
be 2000 feet. 

(1) Obstacle clearance may be reduced to 
not less than 1500 feet above terrain in the de- 
signated mountainous areas of the Eastern United 
States, Commonwealth of Puerto Rico, and the 
land areas of the State of Hawaii; and may be 
reduced to not less than 1700 feet above terrain in 
the designated mountainous areas of the Western 
United States and the State of Alaska. Considera- 
tion must be given to the following points before 
any altitudes providing less than 2000 feet of ter- 
rain clearance are authorized. 

rain. 
(a) Areas characterized by precipitous ter- 

(I,) Weather phenomena peculiar to the 
area. 

(c) Phenomena conducive to marked pres- 
sure differentials. 

(d) Type of and distance between naviga- 
tion facilities. 

(e) Availability af weather services 
throughout the area. 

(f) Availability and reliability of altimeter 
resetting points along airways/routes in the area. 

(2) Altitudes providing at least 1000 feet of 
obstacle clearance over towers and/or other man- 
made obstacles may be authorized within design- 
ated mountainous areas provided such obstacles 
are NOT located on precipitous terrain where 
Bernoulli Effect is known or suspected to exist. 

NOTE: When approving MEAs with less thnn 
2000 feet of ohstucle cleurunce in designc&d 
llrounlainous (wrens, (I rccorcl of such approvd will 
he nm’ntnincd 1x1 the Flight Inspection I;ield Of- 
f&. 

1721. OBSTACLE CLEARANCE, SECOND- 
ARY AREAS. In all areas, mountainous and non- 
mountainous, obstacles which are located in the 
secondary areas will be considered as obstacles to 
air navigation when they extend above the sec- 
ondary obstacle clearance plane. This plane be- 
gins at a point 500 feet above the obstacles upon 
which the primary obstacle clearance area MOCA 
is based, and slants upward at an angle which will 
cause it to intersect the outer edge of the second- 
ary area at a point 500 feet higher. See Figure 17- 
17. Where an obstacle extends above this plane, 
the normal MOCA shall be increased by adding 
to the MSL height of the highest penetrating ob- 
stacle in the secondary area the required clear- 
ance (C), computed with the following formula: 

D’ 500 
=-orC= 

500 X D* 

D’ c D’ 

D’ is the total width of the secondary area. 

D’ is the distance from the obstacle to the 
OUTER edge of the secondary area. 

NOl’E: Add un extrcr 1000 feet in mountainous 
areas except where MEAs in enroute ckp~ce 
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areas are reduced under the provisions of par- 
agraph 1720. In these cases, where the primary 
area MOCA has been reduced to 1700 feet, add 
700 feet to the secondary obstacle clearance, and 
where the primuy area MOCA has been reduced 
to 1500 feet, add 500 feet to the secondary area 
clearance value. 

D’ has a total width of 2 NM, or 12,152 feet out 
to a distance of 51 NM from the enroute facility, 
and then increases at a rate of 236 feet for each 
additional NM. 

Figure 17-17. CROSS SECTION, SECONDARY AREA 
OBSTACLE CLEARANCES. Par 1721. 

(j.-.-.-.-._._.-._.-.-.~.~.-.-.-.~.~.-.-. 
PmuRY MEA D’ = Hlid”, d ,.cm&ry e,,e. 

Figure 17-18. PLAN VIEW. SECONDARY AREA OBSTACLE 
CLEARANCES. Par 1721. 

Exclmple: An obstacle which reaches 1875 feet 
MSL is found in the secondary area 6170 feet in- 
side the outer secondary area boundary and 46 
NM from the facility. See Figures 17-17 and 17- 
18. 

D’ is 12,152 feet. 
D” is 6170 feet. 

500 X 6170 

12,152 
= 253.8 (254 feet) 

Obstacle height (1875) + 254 = 2129. 
MOCA is 2100 feet. 

1722. OBSTACLE CLEARANCE GRAPH. 
Figure 17-19 is a secondary area obstacle clear- 
ance graph, designed to allow the determination 
of clearance requirements without using the for- 
mula. The left axis shows the required obstacle 
clearance; the lower axis shows the distance from 
the outer edge of the secondary area to the obsta- 
cle. The slant lines are facility distance references. 

Facility distances which fall between the charted 
values may be found by interpolation along the 
vertical distance lines. 

a. Application. To use the secondary area ob- 
stacle clearance chart, enter with the value 
representing the distance from the outer edge of 
the secondary area to the obstacle. In the 
problems above this distance was 6170 feet. Pro- 
ceed up to the “51 NM or less” line and read the 
clearance requirement from the left axis. The 
chart reads 254 feet, the same as was found using 
the formula. To solve the second problem, reenter 
the chart at 6170 feet and move vertically to find 
68 NM between the 60 and 70 NM facility dis- 
tance slant lines. The clearance requirement 
shown to the left is 191 feet, the same as found 
using the formula. 

b. Finding the MOCA. The required clearance, 
found by using the graph, is now added to the 
MSL height of the obstacle to get the MOCA: 

(1) 46 NM from facility: 
254 + 1875 = 2129 (2100 MSL). 

(2) 68 NM from facility: 
191 + 1875 = 2066 (2106 MSL). 

Chap 17 
Par 1722 Page 181 
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DISTANCE (THOUSANDS OF FEET) FROM OBSTACLE TO OUTER EDGE OF SECONDARY AREA 

Figure 17-19. SECONDARY AREA OBSTACLE CLEARANCE. Par 1722. 

172X-1729. RESERVED. the farthest displacement from the fix. See Fig- 
ures 17-20 and 17-21. 

Section 3. Altitudes 

1730. MINIMUM CROSSING ALTITUDES 
(MCA). It is necessary to establish MCAs in all 
cases where obstacles intervene to prevent a pilot 
from maintaining obstacle clearance during a nor- 
mal climb to a higher MEA after the aircraft pas- 
ses a point beyond which the higher MEA applies. 
The same vertical obstacle clearance requirement 
for the primary and secondary areas must be con- 
sidered in the determination of the MCA. See 
paragraph 1718. The standard for determining 
the MCA shall be based upon the following climb 
rates, and is computed from the flight altitude: 

Mot* &I ot&.JsHa = t&a’ 
Cl!& “.?I”. * - RO’ 
MC* kprlnd -Pay 

Figure 17-20. MCA DETERMINATION POINT. Pa 1739. 

FIX D,*P!_KEMeNT ARE* 

SL through 5000 feet 
5000 through 10,000 feet 
10,000 feet and over 

150 ft/NM 
120 ft/NM 
100 ft/NM 

a. To determine the MCA, the distance from 
the obstacle to the radio fix shall be computed 
from the point where the centerline of the en 
route course in the direction of flight intersects Figure 17-21. DETERMINATION OF MCA. PW 1739. 

Page 182 
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b. When a change of altitudes is involved with 
a course change, course guidance must be 
provided if the change of altitude is more than 
1500 feet and/or if the course change is more 
than 45 degrees. 

EXCEPTION: Course changes of up to 90 
degrees may be approved without course guid- 
ance provided that no obstacles penetrate the es- 
tablished MEA requirement of the -previous 
airway/route segment within 15 NM of the 
boundaries of the system accuracy displacement 
area of the fix. See Figure 17-22 and paragraph 
174O.b.(2). 

Figure 17-22. MEA WITH NAVIGATION GAP AT TURNING 
POINT. Par 174O.b.(2). 

1731. ENROUTE MINIMUM HOLDING AL 
TITUDES. Criteria for holding pattern airspace 
are contained in FAA Handbook 7130.3 and pro- 
vide for separation of aircraft from aircraft. The 
criteria contained herein deal with the clearance 
of holding aircraft from obstacles. 

a. Area. The primary obstacle clearance area 
for holding shall be based on the appropriate 
holding pattern airspace area specified in FAA 
Handbook 7130.3, Holding Pattern Criteria. No 
reduction in the pattern sizes for “on-entry*’ pro- 
cedures is permitted. In addition, when holding is 
at an intersection fix, the selected pattern shall 
also be large enough to contain at least 3 comers 
of the fix displacement area. See paragraphs 284, 
285, and Figure 37. A secondary area 2 miles 
wide surrounds the perimeter of the primary area. 

/I. CN~s~w/~~ Ckwruwv. The minim~w obstacle 
clearance of the rol[te shall be provided throy$- 
out the primary area. In the secondarv area 500 
feet of obstacle clearance shall be provided at the 
INNER edge, tapering to zero feet at the outet 
edge. For computation of obstacle clearance in 
the secondary area, see Appendix 2, paragraph 5 
for use of Figure 12.3. Allowance for precipitous 
terrain should be considered as ‘stated in par- 
agraph 323.a. The altitudes selected by applica- 
tion of the obstacle clearance specified in this par- 
agraph may be romlded to the nearest 100 feet. 

c. Cortl,truniccrtions. The communications on 
appropriate ATC frequencies (as determined by 
ATS) shall be required throughout the entire hold- 
ing pattern area from the MHA up to and includ- 
ing the maximum holding altitude. If the commu- 
nications are not satisfactory at the minimum 
holding obstacle clearance altitude, the MHA 
shall be authorized at an altitude where the com- 
munications are satisfactory. For communications 
to be satisfactory, they must meet the standards 
as set forth in FAA Handbook OA P 8200.1, The 
U.S. Standard Flight Inspection Manual. 

cl. Holding Puttems On/Adjucent to ILS Cour- 
W.S. Holding patterns on or adjacent to ILS 
courses shall comply with FAA Handbook 7130.3, 
Holding Pattern Criteria, paragraph 54. 

e. High Altitude. All holding patterns in the 
high altitude structure shall be coordinated with 
the Flight Standards National Field Office prior 
to being approved. 

1732.-1739. RESERVED. 

Section 4. Navigational Gaps 

1740. NAVIGATIONAL CAP CRITERIA. 
Where a gap in course guidance exists, an airway 
or route segment may be approved in accordance 
with the criteria set forth in 174O.c., provided: 

u. Restrictions. 

(1) The gap may not exceed a distance which 
varies directly with altitude from zero NM at sea 
level to 65 NM at 45,000 feet MSL, and; 

Chap 17 Par 1730 
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(‘3) A g”p may not OCC’II~ at an!. ainvay 01 

route turning point, except when the provisions of 
paragraph 174O.b.(2) are applied, and; 

(4) A notation must be included on FAA 
Form 8260-16 which specifies the area within 
which a gap exists where the MEA has been esta- 
blished with a gap in navigational signal coverage. 
The gap area will be identified by distances from 
the navigation facilities. 

h. Authoriztions. MEAs with gaps shall be 
authorized only where a specific operational re- 
quirement exists. Where gaps exceed the distance 
in 174O.a.(1), or are in conflict with the limita- 
tions in 174O.a.(2) or (3), the MEA must be in- 
creased as follows: 

(1) For straight segments: 

(a) To an altitude which will meet the dis- 
tance requirement of 1740.a.( I), or; 

25 

(1)) Whe~i in conflict with 1710.a.: 1) or (3) 

to ;LII altitude where there is continuo~lc co1Ir\e 
guidance available. 

(21 For tluning negnrents. Trlrns to intercept 
radials with higher hlEAs may be allowed provid- 
ed: 

(a) The increase in MEA doe< not exceed 
1500 feet, and; 

(b) The turn does not exceed 90 degrees, 
and; 

(c) No obstacles penetrate the MEA of the 
course being flow11 within 15 NM of the fix dis- 
placement area. See Figure 17-22. 

(3) When in conflict with 174O.b.(1) or (2) to 
an altitude where there is continuous course guid- 
ance available. 

c. Use of Steps. Where large gaps exist which 
require the establishment of altitudes which obvi- 
ate the effective use of airspace, consideration 
may be given to the establishment of MEA 

ALLOWABLE NAVIGATION COURSE GUIDANCE GAP (NAUTIUL MILES) 

Figure 17-23. NAVIGATION COURSE GUIDANCE CAPS Par 1740 

Par 1740 Chap 17 
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“steps.” These steps may be established at incre- 
ments of not less than 2666 feet below 18,ooO feet 
MSL, or not less than 4000 feet at 18,066 feet 
MSL and above, provided that a total gap does 
not exist for the segment within the airspace 
structure. MEA steps shall be limited to one step 
between any two facilities to eliminate continuous 
or repeated changes of altitude in problem areas. 
MEA changes shall be identified by designated 
radio fixes. 

d. Caps. Allowable navigational gaps may be 
determined by reference to the graph in Figure 
17-23. 

Example: The problem drawn on the chart shows 
the method used to determine the allowable gap 
on a route segment with a proposed MEA of 
27,696 feet. Enter the graph at the left edge with 
the MEA of 27,666 feet. Move to the right to the 
interception of the diagonal line. Move to the bot- 
tom of the graph to read the allowable gap. In the 
problem drawn, a 39 NM gap is allowable. 

1741..1749. RESERVED. 

Section 5. Low Frequency Airways or Routes 

1750. LF AIRWAYS OR ROUTES. 

~1. Usage. LF navigation facilities may be used 
to establish enroute airway/route segments. Then 
use will be limited to those instances where an 
operational requirement exists. 

b. Obstacle Clearance Areas. See Figures 17-24 
and 17-25. 

(1) The primary obstacle clearance area 
boundaries of LF segments are lines drawn 4.34 
NM (5 statute miles) on each side of and parallel 
to the segment centerline. These boundaries will 
be affected by obstacle clearance area factors 
shown in c. below. 

(2) The LF secondary obstacle clearance 
areas extend laterally for an additional 4.34 NM 
on each side of the primary area. The boundaries 
of the secondary areas are also affected by the ob- 
stacle clearance area factors shown in c. below. 

I’. Obstacle Ckarance Area Factors. See Figures 
17-24 and 17-25. 

Figwe 17-24. LF SECMENT PRMARY OBSTACLE 
CLEARANCE AREA. Par 17.W.b. 

- I _ 

Fqure 17-5 LF SEGMENT SECONDARY OBSTA(:LE 
CLEARANCE AREA. Par 17.50.1~ 

(1) The primary area of LF segments is ex- 
panded in the same way as for VHF airways/ 
routes. Lines are drawn at 5 degrees off the 
course centerline from each facility. These lines 
meet at the midpoint of the segment. Penetration 
of the 4.34 NM bolmdary occurs 49.66 (56) NM 
from the facility. 

(2) The secondary areas are expanded in the 
same manner as the secondary areas for VHF air- 
ways/routes. Lines are drawn 7.5 degrees on each 
side of the segment centerline. These 7.5 degree 
lines will intersect the original 8.68 NM secondary 
area boundaries at 65.93 (66) NM from the facil- 
ity. 

d. Obstacle Clearance. 

(1) Obstacle clearance in the primary area of 
LF airways or routes is the same as that required 
for VOR airways/routes. The areas over which 
the clearances apply are different, as shown in 
paragraph 1756.~. 

(2) Secondary area obstacle clearance re- 
quirements for LF segments are based upon dis- 
tance from the facility and location of the obsta- 
cle relative to the inside boundary of the second- 
ary area. 

Chap 17 Par 1740 
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(a) Withirl 23 Nhl of the facility the obsta- 
cle clearance is based upon a 50:l plane drawn 
from the primary area I~onndary 500 feet above 
the obstacle which dictates its MOCA and ex- 
tending to the edge of the secondary area. When 
obstacles penetrate this 50:l plane, the MOCA 
for the segment will be increased above that dic- 
tated for the primary area obstacle as follows: 

DistPDce from Primary Boundary Add to Height of Obstacle 

0 - 1 statute miles 
1 -2 statute miles 
2 -3 statute miles 
3 -4 statute wiles 
4 -5 statute miles 

NOl’E: See Egure 
Ah see (c) below. 

500 feet 
400 feet 
300 feet 
200 feet 
100 fed 

17-26 for cross section vieu*. 

Figure 17-26 LF S&C.MENT ORSTACLE CLEARANCE 
WlTHlN 25 NM OF ENROUTE FACILITY. 

Par 1750.d. 

(b) Beyond the 25 NM distance from the 
facility, the secondary obstacle clearance plane is 
flat. This plane is drawn from the primary area 
boundary 500 feet above the obstacle which dict- 
ates its MOCA and extending to the edge of the 
secondary area. If an obstacle penetrates this sur- 
fat! the MOCA for the segment will be increased 
so as to provide 500 feet of clearance over the ob- 
stacle. See Figure 17-27. Also see (c) below. 

(c) Obstacle clearance values shown in (a) 
and’ (b) above are correct for nonmountainous 
areas only. For areas designated as mountainous 
add loo0 feet. 

1751.-1759. RESERVED. 

Rgwe 17-27. LF SECMENT OHST \CLE CLEARANCE OVER 
25 NM FROM ENROOTE FAt:ILiTY. 

Pdl 17.% tl 

Section 6. Minimum Divergence Angles 

1760. GENERAL. 

n. Governing Facility. The governing facility 
for determining the minimum divergence angle 
depends npon how the fix is determined. 

(1) Where the fix is predicated on an off- 
course radial or bearing, the distance from the fix 
to the facility providing the off-course radial 01 
bearing is used. 

4 
(2) Where the fix is predicated on the radials 

or bearings of two intersecting airways or routes, 
the distance between the farthest facility and the 
fix will be used to determine the angle. 

h. EloMing. Where holding is to be authorized 
at a fix, the minimum divergence angle is 45 deg- 
rees. 

1761. VHF FIXES. 

a. The minimum divergence angles for those 
fixes formed by intersecting VHF radials are de- 
termined as follows: 

(1) When both radio facilities are located 
within 30 NM of the fix, the minimum divergence 
angle is 30 degrees. 

(2) When the governing facility is over 30 
NM from the fix, the minimum allowable a~~gle 

will be increased at the rate of 1 degree per NM 
up to 45 NM (45 degrees). 

Par 1750 Chap 17 
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(3) Beyond 45 NM, the minimum divergence 
angle increases at the rate of l/2 degree per NM. 

Exu,nple: Distance from fix to governing facility 
is 51 NM. 51 - 45 = 6 NM. 6 X l/2 = 3 addi- 
tional degrees. Add to the 45 degrees reqkired at 
45 NM and get 48 degrees minimum divergence 
angle at 51 NM. 

b. A graph (Figure 17-28) may be used to de- 
fine minimum divergence angles. Using the fore- 
going example, enter the chart at the bottom with 
the facility distance (51 NM). Move up to the 
“VHF Fix” conversion line. Then move to the left 
to read the angle - 48 degrees. 

1762. LF OR VHF/LF FIXES. 

a. Minimum divergence angles for LF or in- 
tegrated (VHF/LF) fixes are determined as fol- 
lows: 

(1) When the governing facility is within 30 
NM of the fix, the minimum divergence angle is 
45 degrees. 

90 

80 

70 

60 

50 

40 

30 

DISTANCE (NM) BETWEEN RADIO FIX AND “GOVERNING” FACtLIlY. 

Page 187 (and 188) 

(2) Beyond :30 NM the minimum angle must 
I)e increased at the rate of 1 degree for each NM, 
except for fixes on long overwater routes where 
the fix will be used for reporting purposes and not 
for traffic separation. 

Ex~/~ple: The distance from the governing facility 
is 51 NM. 51 - 30 = 21 NM. 21 X 1 = 21. Add 
21 to 45 degrees required at 30 NM to get the re- 
quired divergence angle of 66 degrees. 

b. The graph (Figure 17-28) may be used to de- 
fine minimum angles for LF or VHF/LF fixes. 
Using the foregoing example, enter at the bottom 
of the chart with the 51 NM distance between fa- 
cility and fix. Move up to the “LF or IN- 
TEGRATED FIX” conversion line, then left to 
read the required divergence angle, 66 degrees. 

1763.-1799. RESERVED. 

Figure 17-28. MINIMUM DIVERGENCE ANGLE FOR RADIO FIX. Par 1761 1,. and 1762.1) 

Chap 17 Par 1761 





8260.3B 
7176 

Appendix 1 
Page 1 

1. APPENDIX APPLICATION. The material 
contained in these appendices applies to support 
criteria contained in the several chapters of the 
handbook. Appendix material includes: 

a. Appendix 1, Paragraph 2. Glossary. A listing 
of special terms and abbreviations to explain their 
meaning and application to procedures and criteria. 

6. Appendix 2. Procedures Charts. These charts 
depict secondary area obstacle problems, solutions, 
methods of computing glide slope threshold crossing 
heights, glide slope antenna location, applications of 
ILWPAR obstacle clearance criteria, and an analy- 
sis of obstacle clearances. 

c. Appendix 3. This appendix contains lists of 
Figures, a list of Tables, and a list of References to 
other publications. 

d. Appendix 4. Tangents. A complete list of 
tangents for angles from 0.0 to 9.0 degrees in hun- 
dredths of degrees for application in solving glide 
slope problems. 

e. Appendix 5. Approach Lighting. This appen- 
dix contains descriptions of standard approach 
lighting systems and lists of other systems which 
may be given the same visibility credit in the devel- 
opment of military procedures. 

f: Appendix 6. Alphabetical Index. 

2. GLOSSARY, Definitions shown in this glossary 
apply to Terminal Instrument Procedures Criteria 
in this Handbook. 

AL Approach and Landing (Chart). 

Angle of Divergence (Mnimum) The smaller of 
the angles formed by the intersection of two courses, 
radials, bearings, or combinations thereof. 

Approach Surface Baseline An imaginary hori- 
zontal line at threshold elevation. 

Approving Authority Headquarters representa- 
tives of the various signatory authorities shown in 
the Foreword, Page iv. 

BC Back Course (Localizer). 

clircling Approach Area The area in which air- 
craft circle to land under visual conditions after 
completing an instrument approach. 

Controlling Obstacle The highest obstacle rela- 
tive to a prescribed plane within a specified area. 

Note:In precision approach procedures where 
obstacles penetrate the approach surface, 
the controlling obstacle is the one which 
results in the requirement for the highest 
decision height (DH). 

Dead Reckoning The estimating or determining 
of position by advancing an earlier known position 
by the application of direction and speed data. For 
example, flight based on a heading from one VOR- 
TAC azimuth and distance fix to another is dead 
reckoning. 

Diverse V&or An instruction issued by a radar 
controller to fly a specific course which is not a part 
of a predetermined radar pattern. Also referred to as 
a “random vector”. 

Decision Height @IQ The height, specified in 
MSL, above the highest runway elevation in the 
touchdown zone at which a missed approach shall 
be initiated if the required visual reference has not 
been established. This term is used only in proce- 
dures where an electronic glide slope provides the 
reference for descent, as in ILS or PAR. 

DME Arc A course, indicated as a constant 
DME distance, around a navigation facility which 
provides distance information. 

DME D&ance The line of sight distance (slant 
range) from the source of the DME signal to the 
receiving antenna. 

FACFinal Approach Course. 

FAFFinal Approach Fix. 

Flight Inspection In-flight investigation and cer- 
tification of certain operational performance charac- 
teristics of electronic and visual navigation facilities 
by an authorized inspector in conformance with the 
U.S. Standard Flight Inspection Manual. 

Par 1 
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Gradient A slope expressed in feet per mile, or as 
a ratio of the horizontal to the vertical distance. For 
example, 4O:l means 40 feet horizontally to 1 foot 
vertically. 

GPI Ground Point of Intercept. A point in the 
vertical plane on the runway centerline at which it is 
assumed that the straight line extension of the glide 
slope intercepts the runway approach surface 
baseline. 

HAA Height above airport elevation. 

HA THeight above touchdown zone elevation. 

IAC Initial Approach Course. 

ZAFInitial Approach Fix. 

ICIntermediate Course. 

IFIntermediate Fix. 

IAL High Altitude Approach and Landing 
(Chart). 

LOC Localizer. The component of an ILS which 
provides lateral guidance with respect to the runway 
centerline. 

LDA Localizer type directional aid. A facility of 
comparable utility and accuracy to a LOC, but 
which is not part of a full ILS and may not be 
aligned with the runway. 

MAP Missed Approach Point (Paragraph 272). 

MDA Minimum Descent Altitude (Paragraph 
320). 

MHA Minimum Holding Altitude. 

NDR(ADfl A combined term which indicates 
that a nondirectional beacon (NDB) provides an 
electronic signal for use with airborne automatic 
direction finding (ADF) equipment. 

Obstacle An existing object, object of natural 
growth, or terrain at a fixed geographical location, 
or which may be expected at a fixed location within 
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a prescribed area, with reference to which vertical 
clearance is or must be provided during flight opera- 
tion. For example, with reference to mobile objects, 
a moving vehicle 17 feet high is assumed to be on an 
Interstate highway, 15 feet high on other highways, 
and 23 feet high on a railroad track, except where 
limited to certain heights controlled by use or con- 
struction. The height of a ship’s mast is assumed 
according to the types of ships known to use an 
anchorage. 

Obstacle Clearance The vertical distance between 
the lowest authorized flight altitude and a pre- 
scribed surface within a specified area. 

Obstacle Clearance Boxes 500 when used in 0 
figures which depict approach segments these boxes 
indicate the obstacle clearance requirements in feet. 

Operational Advantage An improvement which 
benefits the users of an instrument procedure. 
Achievement of lower minimums or authorization 
for a straight-in approach with no derogation of 
safety are examples of an operational advantage. 
Many of the options in TERPs are specified for this 
purpose. For instance, the flexible final approach 
course alignment criteria may permit the ALS to be 
used for reduced visibility credit by selection of the 
proper optional course. 

Optimum Most favorable. As used in TERPs, 
optimum identifies the value which should be used 
wherever a choice is available. 

Positive Course Guidance A continuous display 
of navigational data which enables an aircraft to be 
flown along a specific course line. 

Precipitous Terrain Terrain characterized by 
steep or abrupt slopes. 

Precision and Nonprecision These terms are used 
to differentiate between navigational facilities which 
provide a combined azimuth and glide slope guid- 
ance to a runway (Precision) and those which do 
not. The term nonprecision refers to facilities with- 
out a glide slope, and does not imply an unaccepta- 
ble quality of course guidance. - - 

Primary Area The area within a 
which full obstacle clearance is applied. 

segment in 
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ROC Required Obstacle Clearance. 

Runway Environment The runway threshold or 
approved lighting aids or other markings identifi- 
able with the runway. 

Secondary Area The area within a segment in 
which ROC is reduced as distance from the pre- 
scribed course is increased. 

Segment The basic functional division of an in- 
strument approach procedure. The segment is ori- 
ented with respect to the course to be flown. Specific 
values for determining course alignment, obstacle 
clearance areas, descent gradients, and obstacle 
clearance requirements are associated with each 
segment according to its functional purpose. 

service Volume That volume of airspace sur- 
rounding a VOR, TACAN, or VORTAC facility 
within which a signal of usable strength exists and 
where that signal is not operationally limited by co- 
channel interference. The advertised service volume 
is defined as a simple cylinder of airspace for ease in 
planning areas of operation. 

Threshold Crossing Height The height of the 
straight line extension of the glide slope above the 
runway at the threshold. 

TDZTouchdown Zone. 

Touchdown Zone The first 3ooO feet of runway 
beginning at the threshold. 

Touchdown Zone Elevation The highest runway 
centerline elevation in the touchdown zone. 

Tmsition Level The flight level below which 
heights are expressed in feet MSL and are based on 
an approved station altimeter setting. 

visual Descent Point (VDP) The visual descent 
point is a defined point on the final approach course 
of a nonprecision straight-in approach procedure 
from which normal descent from the MDA to the 
runway touchdown point may be commenced, pro- 
vided visual reference is established. 

Par 2 
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1. COMPUTING GLIDE SLOPE THRESHOLD 
CROSSING HEIGHT. 

1. Definitions. 

(1) Shaight Liae Extension of cs. The 
assumed path which the GS would follow ifitwerea 
straightlincinspacc&omapointovcrtheoutcrmarker 
to a point of interception with the approach surface 
baselilAc 

(2) Threshold Crostfng Height (TCH). The 
height of the straight line extension of the GS above the 
runway at the threshold. 

(3) Established Glide Slope An& -Ike angle of 
the GS as determined by the cumxtiy effective 
commissioning flight check. Flight iIlspcction will 
provide information comxmiqtheheightof theGSat 
the outer marker, middle xnarker, or other point of 
lo3own distance fi-om the runway threshold on final 

approach. 

(4) Runway Point of Intercept (RPI). The point 
where the extended GS inknxpts the runway centerline 
on the runway surface. 

b. Computation Method, ‘Ihe GS threshold 
crossing height is uxuputed as follows: (See figure 
126). 

(1) Multiply -D,- (the distance in feet fkom the 
GPI to a point abeam the ruuway threshold “YJ by the 
tangent of the established GS angle. The result is the 
TCH 

Figure 126. COMPUTING THRESHOLD 
CROSSING HEIGHT. Par lb. 

(2) Problem: FiitbcTCHif: 

OS angle is 2 l/2 -. (Tan is .04366). 
Distance-D,” is 1,145 feet 
TCH-D, taaGS angle 
= 1.145 x .04366 
=5ofea 

a Glide Slope Antama Location The GS antenna 
walbc$itaiinacuxdanccwithappmpriatecivilor 
military installation standad b provide the de&d 
TCH and GPI. 

2. COMPUTATION OF GPI WHEN TCH IS 
KNOWN. The GPI will be located abeam tbc 
glideslopeantenaaoalywhenthCtUIaillilltbeViCitlity 
0ftheluIlwayisperfMlyfIat wbcntheterminsIopu 
signifitlyb&veenthenmwaytkhoIdandtbaGS 
antumalocati~tkGPIwillnotbclocataiabauntk 
GS antenna. This is because the GPI is the point at 
which tbe straight line extension of tk glideslope 
intenccts the approach surf& base line (ASB). The 
ASB has the same elevation as the xunway threshold 
Ihercfore, the GPI will always be the same dktancc 
tinmthc&sholdwbenTCHandGSangIcsaretbc 
same. See figures 129,129q 129B. and 129C. 

3. APPLICATION OF IWPAR OBSTACLE 
CLEARANCE CRlTERu Obstacle ckatancc in the 
final segment is achieved through application of obstacle 
clearance surfaces (OCs>. See figun 127. 

Figure 127. OBSTACLE CLEARANCE 
SURFACES Par% 

L Detlnitions 

(1) Grormd Point of Intercept (GPI). A point in 
the verticaI plane ofthe runway centerline at which it is 
assumed that the straight line extension of the gIidc&pe 
inkrceptstheapproachsu&cebnaeline. 

(2) App& Surface Baseline (ASBL). An 
imaginq horizmtal line at the threshold elevation 

(3) Final Approach OCS. 
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(8) Inner OCS (OCS& An incline plane 
that or&ats at the ASBL 975 feet outward from GPI 
and extends to a point 10,975 feet &om GPL 

(b) Outer OCS (OCS& An incline plane 
that originam at the 10.975’ point of the imlex slope, 
and extcn& 40,000 feet 

b. Evahmtiag Ibe OCS Compare obstacle height 
to the appropriate OCS/transitional surface using 
the formulae below. 

(1) Inner OCS (00. Calculate the height of 
the GCS, at aoy distarm D less than 10,975 fet from 
GPIusingtbe fO~OWi.n~fOnIlUh: 

OC$ Height Above THR = [(trn(gs) - 0.02366) x D ]- 20 

where: gs = glideslope angle 
D = distance from CPI in feet 

(2) Outer OCS (Ocso). Calculate the hei8bt of 
theOCS,atan~distanceDgnates than orequalto 
10,975 feet from GPI Using tbe following formula: 

OCS, Height Above THR = [(h+s)-0.01866)~ 01-75 

where: gs = glideslope angle 
D = distance from CPI in feet 

(3) Transitional Surface Calculate the height of 
tbttmnsitionalsurtkce&Jatanydistance(d)f?omthe 
ed8eoftheprimaxyareameasuredperpendiculartotbe 
6aal approach comae using the fo~owin8 formulae. 

(1) a=+ 

(2) t+,-r+b 

Yl3/98 

e Evahmtin8 the Visual Portion of the Final 
Sqmeak See figun 128. Apply the criteria in 
parqraph 251 to detamine the effkct of oMacla on 
minimums. 

DH 

Inner Surface ’ / 

97s’ 
asasnmtsuffea 

I 
-u 

Fv 128. VISUAL SEGMENT SURF’ACES 
Par 3c 
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2113198 8260.3B CHG 17 
Appendix2 

RWY 61)' USL 

II= OS 
ANT. 

(14’ USL 
CROSS SECTION 

ILS ANTENNA ELEVATION IS MEASURED 
Al THE ANTENNA PA0 (PROPOSED OR 
ESTABLISHED) WHEN TERRAIN DROPS 
z:;EyN;DLY FROM RUNWAY TO 

RUNWAYS WITH ZERO SLOPE 

A 
TCH = (TAN CS) (DIST ANT TO Tn) - (TM 

ELEV-ANT ELEV) 

RUNWAY 

TCH = COS241) (la)-(618-614) = U.41’ 

GPI I TCH - TAN GS 

GPI - a.41 - .wrr -92xw 

RPl (I GPi 
(14’ MSL 

POSITIVE SLOPINO RUNWAYS 
Xi4 = CIAN GS) (DIST ANT TO TH) - 

(TM ELEV-ANT ELEV) 
TCH I c05241J (1oool.(618-610= 46.41’ 

GPI I TCH * TAN OS 
GPl I a.41 - .06241 = 921~ 

ABEAM ANT - ANT ELEV) 

NEOATIVE SLOPINQ RUNWAYS 
TCH = (TAN OS) (DIST ANT TO TH) . (Tbl 

ELEV - ANT ELEV) 
TCH = (.M241) (cooO)- (6lbdl4) = 48.41’ 

OPt = ten *TANGS 
GPl - 4B.41. .66241 - o;n6# 

RPl = CTCH) (DISTANT FROM TH) 
TCH + (AWYCROWN LLEV 
ABUM ANT - ANT ELEVJ 

Flgm 129. RPI/GPUTCH COMPUTATIONi FOR ILS WITH 
RAPIDLY DROPPING TERRAIN. Par 2, Appendix 2 
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twE IL8 08 ANTENNA I8 A8SUMEO TO @E 
AT mJNWAY CROWN ELEVATION WHEN 
TEClMlN FWY RUNWAY TO ANTENNA 

CROSS SECTION 

RUNWAY WITH ZERO SLOPE 

POSITIVE SLOPING RUNWAYS 

F’igum 129A. RPYGPYrCEI COMEWTATIONS FOR l.LS WITH 
RELATIVELY SMOOTH TERFUJN, Par 2, Appeadb 2 

Page 4 



WI (TAN Gs) (MST n4 FROM WI) 
la4 = (O.W366) (1150) = 50.21’ 

z=Tw+TmGf = 56.21’ + 0.m = 1160 
Rfl=GPl . 

POStTlVE SlOPlNG RUNWAYS 
11 D1.0~’ 

NEGATIVE SLOPING RUNWAYS 

TCH = (TM GS) (CM Tu FRW RR) - 
(W EL - Rfl EL) 

TCH - (0.m~) (1150) - (616-616) = 46.21’ 
GP! TCH TAN Gs 
G?l = 46.21’ + 0.04366 = llo(.Ll’ 

Figure 1298 RPI/CPYrCH COMPUTAT’IONS FOR PRECISION 
APPROACH RADAR Par 2, Appcndir 2 
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AntennaReflector Same Side Upslope Runway 

Antenna/Reflector Opposite Side 

+g7A_2Jq 
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1. REFERENCES c. FAA Directives. 

a. Federal A via tion Regulations. 

FAR 77 

FAR 97 

FAR 121 

FAR 171 

Objects Affecting Navigable 
Airspace. 
Standard Instrument Approach 
Procedures. 
Certification & Operations: Air 
Carriers and Commercial Opera- 
tors of Large Aircraft. 
Non-Federal Navigation 
Facilities. 

b. FAA Advisory Circulars 

AC 70/746&1D Obstruction Marking and 
Lighting. 

AC 9u5A Approval of Area Navigation 
Systems for Use in the U.S. Na- 
tional Airspace System. 

AC 90-70 Straight-in nonprecision instru- 
ment approach procedures vi- 
sual descent point (VDP). 

AC 91-14B Altimeter Setting Sources 
AC 91-16 Category II Operations - Gen- 

eral Aviation Airplanes. 
AC 95-1 Airway and Route Obstruction 

Clearances. 
AC 120-28A Criteria for Approval of Cate- 

gory IIIa Landing Weather 
Minima. 

AC 120-29 Criteria for Approving Category 
I and Category II Landing Min- 
ima for FAR 12 1 Operators. 

AC 150/5300-2C Airport Design Standards - Site 
Requirements for Terminal Nav- 
igational Facilities. 

AC 150/534&1DMarking of Paved Areas on 
Airports. 

AC 150/53404B Installation Details for Runway 
Centerline and TDZ Lighting 
Systems. 

AC 150/534&13B High Intensity Lighting 
Systems. 

AC 150/534O-14B Economy Approach Lighting 
Aids. 

AC 150/5340-168 MIRL System and Visual Ap- 
proach Slope Indicators for Util- 
ity Airports. 

1010.3A 

1010.11 

1010.39A 

1010.43 
1010.52 

1010.55 

6700.1 

67OO.lOB 

6700.12B 

6850.2 

6990.3 

7130.3 
7230.13 

7232.5D 

7400.2B 

OA P 8200.1 

8200.28A 
8260.1 

8260.15A 

8260.18A 

8260.19 
8260.24B 

Selection Order; Runway CL & 
TDZ Lighting. 
Selection Order; Separation of 
Parallel Runways for Simultane- 
ous ILS Approaches. 
Selection Order; Category II 
ALS. 
Selection Order; MALS. 
Selection Order; Lead-In Light- 
ing System. 
Selection Order; US National 
Aviation System for the VOR- 
TAC System. 
Non-Federal Navigational 
Facilities. 
Non-Federal Navigational 
Facilities. 
Criteria for FAA Assumption of 
Non-federal Navigational and 
Air Traffic Control Facilities. 
Visual Guidance Lighting 
System. 
Implementation of Standard 
FAA STD-008 “Siting and In- 
stallation Standards for RVR 
Equipment for Category I & II 
Operations.” 
Holding Pattern Criteria. 
U.S. Air Force Special Training 
Instrument Approach 
Procedures. 
Reduced Hours of Operation for 
Airport Traffic Control Towers. 
Procedures for Handling Air- 
space Cases. 
U.S. Standard Flight Inspection 
Manual. 
Simplified Directional Facilities. 
Designated RVR Runway. 
U.S. Army Terminal Instrument 
Procedures Service. 
Establishing Requirements for 
Visual Approach Aids. 
Flight Procedures and Airspace. 
Category I ILS Threshold Cross- 
ing Height. 

Par 1 
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8260.26 

8260.27 

8260.28 

8430.1A 

Establishing and Scheduling In- 
strument Approach Procedure 
Effective Dates 
Effect of Runway Markings on 
SIAP Visibility Minimums. 
IFR Approval of the Interim 
Standard Microwave Landing 
System (ISMLS). 
Operations Inspection & Surveil- 
lance Procedures - Air Taxi Op- 
erators & Commercial Operators 
of Small Aircraft. 

8430.6A 

843O.lOB 

d. Other 

IACC No. 4 

Air Carrier Operations Inspec- 
tor’s Manual. 
IFR Approval of Private-Use 
Microwave Landing Systems. 

U.S. Government Specifications 
for Flight Information Publica- 
tions - Low Altitude Instrument 
Approach Procedure. 

Par 1 
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1. TABLE OF TANGENTS 

Degrees Tangent Degrees Tangent Degrees Tangent Degree-s Tangent 

0.0 = 
0.1 = 
0.2 = 
0.3 = 
0.4 = 
0.5 = 
0.6 = 
0.7 = 
0.8 = 
0.9 = 
1.0 = 
l.Ol= 
1.02= 
1.03= 
1.04= 
1.05= 
1.06= 
1.07= 
1.08= 
1.09= 
1.1 = 
1.11= 
1.12= -. 
1.13= 
1.14= 
1.15= 
1.16= 
l.l’?= 
1.18= 
1.19= 
1.2 = 
1.21= 
1.22= 
1.23= 
f.24= 
1.25= 
1.26= 
1.27= 
1.28= 
1.29= 
1.30= 
1.31= 
1.32= 
1.33= 
1.34= 
1.35= 

.ooooO 1.36= .02374 1.82= .03 178 2.28= .03981 
JO175 1.37= .02392 1.83= .03 195 2.29= .03999 
JO349 1.38= SO2409 1.84= .03213 2.3 = .04016 
JO524 1.39= .02426 1.85= .03230 2.31= .04034 
.00698 1.4 = .02444 1.86= .03247 2.32= .04051 
.00873 1.41= .02461 1.87= .03265 2.33= .04069 
.01047 1.42= .02479 1.88= .03282 2.34= MO86 
.01222 1.43= .02496 1.89= .03300 2.35= .04104 
.01396 1.44= .02514 1.9 = .03317 2.36= .04121 
.01571 1.45= .02531 1.91= .03335 2.37= .04139 
.01746 1.46= .02549 1.92= .03352 2.38= .04156 
.01763 1.47= .02566 1.93= .03370 2.39= Ml74 
.01780 1.48= .02584 1.94= .03387 2.4 = Ml91 
.01798 1.49= .02601 1.95= .03405 2.41= .04209 
.01815 1.5 = .02619 1.96= .03422 2.42= .04226 
.01833 1.51= .02636 1.97= -03440 2.43 = .04244 

.01850 1.52= .02654 1.98= .0345 7 2.44= .0426 1 

.01868 1.53= .0267 1 1.99= .03475 2.45 = X14279 

.01885 1.54= .02688 2.0 = .03492 2.46= .04296 

.01903 1.55= .02706 2.01= .03510 2.47 = .043 14 

.01920 1.56= .02723 2.02 = .03527 2.48 = XI4331 

.01938 1.57= .0274 1 2.03 = .03545 2.49= .04349 

.01955 1.58= .02758 2.04= .03562 2.5 = .04366 

.01972 1.59= .02776 2.05 = .03579 2.51= .04384 

.01990 1.6 = .02793 2.06= .03597 2.52= .04401 

.02007 1.61= .028 11 2.07 = .03614 2.53= .04419 

.02025 1.62= .02828 2.08= .03632 2.54= .04436 

.02042 1.63= .02846 2.09 = .03649 2.55= .04454 

.02060 1.64= .02863 2.1 = .03667 2.56= .04471 

.02077 1.65= .0288 1 2.11= .03684 2.57= SM.489 

.02095 1.66= .02898 2.12= .03702 2.58= .04506 

.02112 1.67= -02916 2.13= .03719 2.59= .04523 

.02130 1.68= .02933 2.14= .03737 2.6 = .04541 

.02147 1.69= .02950 2.15= .03754 2.61= .04558 

.02165 1.7 = .02968 2.16= .03772 2.62 = II4576 

.02182 1.71= .02985 2.17= .03789 2.63 = .04593 

.02199 1.72= .03003 2.18= .03807 2.64= .04611 
SK!217 1.73= .03020 2.19= .03824 2.65= X14628 
.02234 1.74= .03038 2.2 = .03 842 2.66= .04646 
.02252 1.75= .03055 2.21= .03859 2.67= II4663 
.02269 1.76= .03073 2.22= .03877 2.68 = .0468 1 
.02287 1.77= .03090 2.23 = .03894 2.69= X14698 
.02304 1.78= .03108 2.24= .03912 2.7 = .04716 
.02322 1.79= .05125 2.25 = .03929 2.71= .04733 
.02339 1.8 = .03143 2.26= .03946 2.72= .04751 
.02357 1.81= .03160 2.27= .03964 2.73 = .04768 
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Degrees Tangent Degrees Tangent Degrees Tangent Degrees Tangent 

2.74= 
2.75 = 
2.76= 
2.77= 
2.78= 
2.79= 
2.8 = 
2.81= 
2.82= 
2.83= 
2.84= 
2.85= 
2.86= 
2.87= 
2.88= 
2.89= 
2.9 = 
2.91= 
2.92= 
2.93 = 
2.94 = 
2.95 = 
2.96= 
2.97= 
2.98= 
2.99= 
3.0 = 
3.01= 

3.02= 
3.03= 
3.o4= 
3.05 = 
3.06= 
3.07= 
3.08= 
3.09= 
3.1 = 
3.11= 
3.12= 
3.13= 
3.14= 
3.15= 
3.16= 
3.17= 
3.18= 
3.19= 
3.2 = 
3.21= 
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.O4786 3.22= 
II4803 3.23 = 
XI482 1 3.24= 
.O4838 3.25 = 
.O4856 3.26= 
.O4873 3.27= 
Ii4891 3.28= 
.O4908 3.29 = 
.O4926 3.3 = 
.o4943 3.31= 
XI4961 3.32= 
Xl4978 3.33= 
.O4996 3.34= 
.05013 3.35= 
.0503 1 3.36= 
.05O48 3.37= 
.05066 3.38= 
.05083 3.39= 
.05101 3.4 = 
.05118 3.41= 
.05136 3.42= 
.05153 3.43 = 
.05171 3.44= 
.05188 3.45 = 
.05206 3.46= 
.05223 3.47= 
.05241 3.48 = 
.05258 3.49= 

-05276 3.5 = 
.05293 3.51= 
.053 11 3.52= 
.05328 3.53 = 
.05346 3.54= 
.05363 3.55= 
.05381 3.56= 
.05398 3.57= 
.05416 3.58= 
.05433 3.59= 
.0545 1 3.6 = 
.05468 3.61= 
.05486 3.62= 
-05503 3.63 = 
.05521 3.64= 
.05538 3.65= 
.05556 3.66= 
.05573 3.67= 
.05591 3.68 = 
.056O8 3.69 = 

.05626 3.7 = 

.05643 3.71= 

.0566 1 3.72= 

.05678 3.73= 
005696 3.74= 
.05713 3.75= 
.0573 1 3.76= 
.05748 3.77= 
.05766 3.78= 
.05783 3.79= 
.05801 3.8 = 
.05818 3.81= 
.05836 3.82= 
.05854 3.83= 
.0587 1 3.84= 
.05889 3.85= 
.059o6 3.86= 
.05924 3.87= 
.0594 1 3.88= 
.05959 3.89= 
.05976 3.9 = 
.05994 3.91= 
.06oll 3.92= 
.06O29 3.93 = 
.06O46 3.94= 
.06O64 3.95= 
.06O81 3.96= 
.06o99 3.97 = 

.06116 3.98= 

.o6134 3.99= 

.O6151 4.0 = 

.06169 4.01= 
Xl6186 4.02 = 
.062O4 4.03 = 
.o6221 4.o4= 
.06239 4.05 = 
.O6256 4.06 = 
.06274 4.07 = 
.O6291 4.08 = 

.063O9 4.09 = 

.06327 4.1 = 

.o6344 4.11= 

.06362 4.12= 

.o6379 4.13= 

.06397 4.14= 

.o6414 4.15= 

.06432 4.16= 

.o6449 4.17= 

.06467 

.O6484 

.O6502 

.Q6519 

.06537 
II6554 
.06572 
.O6589 
.06607 
XI6624 
.06642 
.0666o 
.O6677 
.06695 
.O6712 
.o6730 
.o6747 
.06765 
.O6782 
.068oo 
.O6817 
.O6835 
.O6852 
.06870 
XX887 
.06905 
.06923 
.o694o 
.06958 
.o6975 
.06993 
.07010 
.07028 
-07045 
.07063 
.07080 
.07o98 
.07115 
.07133 
.07151 
.07168 
.07 186 
.07203 
.0722 1 
.07238 
.07256 
.07273 
.0729 1 

4.18= .07308 
4.19= a07326 
4.2 = .07344 
4.21= .07361 
4.22= .07379 
4.23 = .07396 
4.24= .07414 
4.25 = .07431 
4.26= .07449 
4.27= .07466 
4.28= .07484 
4.29= .0750 1 
4.3 = .07519 
4.31= .07537 
4.32= .07554 
4.33= .07572 
4.34= .07589 
4.35= .076o7 
4.36= .07624 
4.37= .07642 
4.38= .07659 
4.39= .07677 
4.4 = .07695 
4.41= .07712 
4.42= .07730 
4.43 = .07747 
4.44= .07765 
4.45 = .07782 
4.46 = .078OO 
4.47 = .07817 
4.48 = .07835 
4.49 = .07853 
4.5 = .07870 
4.51= .07888 
4.52= .079o5 
4.53= -07923 
4.54= .0794o 
4.55= .07958 
4.56= .07976 
4.57= .07993 
4.58= .080 11 
4.59= .08028 
4.6 = .08o46 
4.61= .08063 
4.62= .0808 1 
4.63 = .08O99 
4.64= .08116 
4.65 = .08134 
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Degrees Tangent Degrees Tangent Degrees Tangent Degrees 
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Tangent 

4.66= .08151 5.14= .08995 5.62= .09840 6.1 = .10687 

4.67= -08 169 5.15= .09013 5.63= .09858 6.11= .10705 
4.68= .08186 5.16= .09030 5.64= .09876 6.12= .10722 

4.69= SO8204 5.17= .09048 5.65= .09893 6.13= .10740 
4.7 = .0822 1 5.18= .09066 5.66= .09911 6.14= .10758 
4.71= .08239 5.19= .09083 5.67= II9928 6.15= .10775 
4.72= SO8257 5.2 = .09101 5.68= ,09946 6.16= .10793 
4.73= .08274 5.21= .09118 5.69= -09964 6.17= .10811 
4.74= .08292 5.22= .09136 5.7 = .09981 6.18= .10828 

4.75= .08309 5.23 = .09154 5.71= XI9999 6.19= .10846 
4.76= .08327 5.24= .09171 5.72= .10017 6.2 = -10863 
4.77= .08345 5.25= .09189 5.73= .10034 6.21= .10881 

4.78= .08362 5.26= .09206 5.74= .10052 6.22= .10899 
4.79= .08380 5.27= .09224 5.75= .10069 6.23= .10916 
4.8 = .08397 5.28= XI9242 5.76= .I0087 6.24= .10934 
4.81= .08415 5.29 = .09259 5.77 = .10105 6.25 = .10952 
4.82= .08432 5.3 = .09277 5.78= .10122 6.26= .10969 

4.83= .08450 5.31= .09294 5.79= .10140 6.27 = .10987 

4.84= .08468 5.32= .09312 5.8 = .10158 6.28 = .11005 
4.85= .08485 5.33= .09330 5.81= .10175 6.29= .11022 
4.86= .08503 5.34= .09347 5.82= .10193 6.3 = .11040 
4.87= .08520 5.35= .09365 5.83= .10211 6.31= .11058 
4.88 = .08538 5.36= .09382 5.84= .10228 6.32= .11075 
4.89= .08555 5.37= .09400 5.85= .10246 6.33= .11093 
4.9 = .08573 5.38= .09418 5.86= ,10263 6.34= .lllll 
4.91= .08591 5.39= .09435 5.87= .10281 6.35 = .11128 

4.92 = -08608 5.4 = .09453 5.88= .10299 6.36= .11146 

4.93 = .08626 5.41= XI9470 5.89= .10316 6.37= .11164 
4.94= .08643 5.42 = XI9488 5.9 = .10334 6.38= .11181 

4.95 = .0866 1 5.43 = .09506 5.91= .10352 6.39= .11199 

4.96= .08679 5.44= .09523 5.92= .10369 6.4 = .11217 

4.97 = .08696 5.45= .09541 5.93 = .10387 6.41= .11234 

4.98= .08714 5.46= .09558 5.94= .10405 6.42 = .11252 

4.99 = .08731 5.47= .09576 5.95 = .10422 6.43 = .11270 
5.0 = .08749 5.48 = .09594 5.96= .10440 6.44= .11287 
5.01= .08766 5.49= .09611 5.97 = .10457 6.45 = .11305 
5.02= .08784 5.5 = .09629 5.98 = .10475 6.46 = .11323 
5.03= .08802 5.51= Lb9647 5.99= .10493 6.47 = .11341 
5.04= .08819 5.52= .09664 6.0 = .I0510 6.48 = .11358 

5.05 = .08837 5.53= .09682 6.01= .I0528 6.49 = .11376 
5.06= .08854 5.54= .09699 6.02 = .10546 6.5 = .I1394 
5.07 = .08872 5.55= XI9717 6.03 = .10563 6.51= .11411 
5.08 = .08890 5.56= It9735 6.04= .I0581 6.52= .I1429 
5.09= .08907 5.57= .09752 6.05 = .10599 6.53= .11447 
5.1 = .08925 5.58= SW770 6.06= .I0616 6.54= .I1464 
5.11= .08942 5.59= .09787 6.07 = .10634 6.55= .11482 
5.12= .0896O 5.6 = .09805 6.08 = .10652 6.56= .11500 
5.13= .08978 5.61= .09823 6.09 = .10669 6.57= .11517 

Par 1 
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Degrees Tangent Degrees Tangent Degrees Tangent Degrees Tangent 

6.58= .11535 
6.59= .11553 
6.6 = .11570 
6.61= .11588 
6.62 = .11606 
6.63 = .11623 
6.64= .11641 
6.65 = .11659 
6.66= .11677 
6.67= .11694 
6.68= .11712 
6.69= .11730 
6.7 = .11747 
6.71= .11765 
6.72= .11783 
6.73 = .11800 
6.74= .11818 
6.75 = .I 1836 
6.76= .11853 
6.77 = .11871 
6.78 = .11889 
6.79= .11907 
6.8 = .11924 
6.81= .11942 
6.82= .11960 
6.83= .I1977 
6.84= .11995 
6.85= .12013 
6.86= .12031 
6.87= .I2048 
6.88 = .12066 
6.89= .12084 
6.9 = .12101 
6.91= .12119 
6.92= .12137 
6.93 = 112154 
6.94= .12172 
6.95 = .12190 
6.96= .12208 
6.97= .12225 
6.98= .I2243 
6.99= .12261 
7.0 = .12278 
7.01= .12296 
7.02- .12314 
7.03 = .12332 
7.04= .12349 
7.05 = .12367 

Par 1 

7.06= 
7.07 = 
7.08= 
7.09 = 
7.1 = 
7.11= 
7.12= 
7.13= 
7.14= 
7.15= 
7.16= 
7.17= 
7.18= 
7.19= 
7.2 = 
7.21= 
7.22 = 
7.23 = 
7.24= 
7.25 = 
7.26= 
7.27= 
7.28 = 
7.29 = 
7.3 = 
7.31= 
7.32= 
7.33= 
7.34= 
7.35 = 
7.36= 
7.37= 
7.38= 
7.39= 
7.4 = 
7.41= 
7.42= 
7.43 = 
7.44= 
7.45 = 
7.46 = 
7.47 = 
7.48 = 
7.49 = 
7.5 = 
7.51= 
7.52= 
7.53= 

.12385 

.12402 

.I2420 

.12438 

.12456 

.12473 

.12491 
912509 
.12527 
.12544 
.12562 
.12580 
.12597 
.12615 
.I2633 
.12651 
.12668 

2686 
2704 
2722 
2739 
2757 
2775 

.12793 

.12810 

.12828 

.12846 

.12864 

.12881 

.12899 

.12917 

.I2934 

.12952 

.I2970 

.12988 

.13005 

.13023 

.13041 

.13059 

.13076 

.13094 

.13112 

.13130 

.13147 

.13165 

.13183 

.13201 

.I3219 

7.54= .13236 
7.55= .13254 
7.56= .13272 
7.57= .13290 
7.58= .13307 
7.59= .13325 
7.6 = .13343 
7.61= .13361 
7.62= .13378 
7.63 = .13396 
7.64= .13414 
7.65 = .13432 
7.66= * 13449 
7.67= .13467 
7.68= .13485 
7.69 = .13503 
7.7 = .I3521 
7.71= .13538 
7.72= .I3556 
7.73 = .13574 
7.74= .13592 
7.75 = .13609 
7.76= .13627 
7.77= .13645 
7.78= .13663 
7.79= .13681 
7.8 = .13698 
7.81= .13716 
7.82= .13734 
7.83= .13752 
7.84= .13769 
7.85= .13787 
7.86= .13805 
7.87= .13823 
7.88= .I3841 
7.89= .I3858 
7.9 = -13876 
7.91= .13894 
7.92= .13912 
7.93= .I3930 
7.94= .13947 
7.95 = .I3965 
7.96= .13983 
7.97= .14001 
7.98= .14018 
7.99 = .14036 
8.0 = .14054 
8.01= .14072 

8.02 = .14090 
8.03 = .14107 
8.04= .14125 
8.05 = .14143 
8.06= .14161 
8.07 = .14179 
8.08 = .14196 
8.09= .14214 
8.1 = .14232 
8.11= .I4250 
8.12= .14268 
8.13= .14286 
8.14= .14303 
8.15= .I4321 
8.16= .14339 
8.17= .14357 
8.18= .14375 
8.19= .14392 
8.2 = .14410 
8.21= .I4428 
8.22= .14446 
8.23 = .14464 
8.24= .14481 
8.25= .14499 
8.26= .14517 
8.27= .14535 
8.28= .I4553 
8.29 = .14571 
8.3 = .14588 
8.31= .14606 
8.32= .14624 
8.33 = .14642 
8.34= .14660 
8.35= .14678 
8.36= .14695 
8.37= .14713 
8.38= .14731 
8.39 = .14749 
8.4 = .14767 
8.41= .14785 
8.42 = .14802 
8.43 = .14820 
8.44= .I4838 
8.45 = .14856 
8.46= .14874 
8.47 = .14892 
8.48= .14909 
8.49= .14927 
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Degrees Tangent Degrees Tangent Degrees Tangent Degrees Tangent 

8.5 = 
8.51= 
8.52= 
8.53= 
8.54= 
8.55 = 
8.56= 
8.57= 
8.58= 
8.59= 
8.6 = 
8.61= 
8.62= 

.14945 8.63 = 

.I4963 8.64= 

.14981 8.65 = 

.14999 8.66= 

.15016 8.67= 

.15034 8.68= 

.15052 8.69= 
* 15070 8.7 = 
.15088 8.71= 
.15106 8.72= 
.15124 8.73 = 
.15141 8.74= 
.15159 8.75 = 

.15177 8.76= .15409 

.15195 8.77= .15427 

.15213 8.78= .15445 

.15231 8.79= .15463 

.15249 8.8 = .15481 

.15266 8.81= .15499 

.15284 8.82= .15517 

.15302 8.83= .15534 

.15320 8.84= .15552 

.15338 8.85 = .15570 

.15356 8.86= .15588 

.15374 8.87= .15606 

.15392 8.88= .15624 

8.89= .15642 
8.9 = .I5660 
8.91= .15677 
8.92 = .15695 
8.93 = .15713 
8.94= .15731 
8.95 = .15749 
8.96= .15767 
8.97= .15785 
8.98= .15803 
8.99= .15821 
9.0 = .15838 
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1. APPROACH LIGHTZNG SYSTEMS. An 
approach lighting system is a configuration of 
signal lights disposed symmetrically about the 
extended runway centerline starting at the 
landing threshold and extending outward into the 
approach zone. Several systems are designed with 
rows of lightbars, wing lightbars, and 
distinguishable crossbars to provide visual cues 
for runway alignment, height perception, roll 
guidance, and horizon references. Some systems 
are augmented with a single row of flashing lights 
alig,ned on the extended runway centerline. When 
a single row of flashing lights is employed as an 
independent system, only the runway alignment 
cue is provided. At civil airports, systems used in 
conjunction with precision approaches (such as an 
ILS) shall be a minimum length of 2,400 feet at 
locations which have a glide slope of 2.75” or 
higher. Locations which have a glide slope less 
than 2.75” require a 3,000 foot system. For 
nonprecision approaches, the systems are 1,400 
feet. Detailed configurational layouts and 
specifications are depicted in FAA Handbooks 
6850.2 and 6850.5 for US. standard installations. 
For military airports, see applicable service 
directives. 

(I. Seqt~mwd Fhhcrs. Those approach 
lighting systems designated with flashing lights 
are augmented with a system of sequenced 
flashing lights. Such lights are installed at each 
centerline bar normally starting 1,OOO feet from 
the threshold out to the end of the system. These 
lights emit a bluish-white light and flash in 
sequence toward the threshold at a rate of twice 
per second. 

Il. RAIL. Rummy Alignment Indicator 
I,ights. RAIL consists of sequenced flashing lights 
installed on the extended runway centerline 
beyond the associated approach lighting system. 
The first light is located 200 feet from the lightbar 
farthest from the runway threshold. Successive 
lulits are spaced 200 feet apart outward into the 
approach zone for a specified distance. 

2. NONSTANDARD SYSTEMS. Approach 
lighting systems other than the US. standard 
installations may be considered equivalent to the 

8260.3B CHC; 6 

+tndartl systems for the purpose of formrrlatiiig 
I~lininnuns authorized for military procedures, 
provided requirements of paragraph 344 are met. 
This appendix illustrates several non-U.S. 
standard systems and is offered as a guide to the 
tleteriuination of equivalency. 

:3. ALSF-1 (Type Al)“. Approach Lighting 
System with Sequenced Flashing Lights, 
Category I Configuration. 

II. !+tctn Dcwri~tiotz. The category I ALSF 
(:\LSF-1) consists of a centerline lightbal 
approximately 13 l/2 feet long with five equally 
spaced lights at each 10%foot interval, starting 
:3(H) feet from the nunway threshold and 
continuing out to 2,400 or WOO feet from the 
threshold. The centerline lightbar at 1,OW feet 
from the threshold is 100 feet long and contains 
21 lights. All of the aforementioned lights are 
white. The lightbar 200 feet from the threshold is 
-50 feet long, contaitls 11 red lights, and is called 
the terminating bar. Two lightbars, each 
containing five red lights, are located 100 feet 
from the threshold, one on either side of the 
cellterline, and are called wingbars. A row of 
green lights on S-foot centers is located near the 
threshold and extends across the runway 
threshold and outwards a distance of 
approximately 45 feet from the runway edge on 
either side of the runway. See Fignre 1.34. 

b. Equiudent systems. When the 
characteristics described in paragraph 3a exist in 
the following systems, the appropriate visibility 
reductions may be applied to MILITARY 
instrument approach procedures and FAR 121 
operations at foreign airports. 

Type’ Description 

B 
* BN 

BP 

& 
T 

U. S. Configuration B 
Former NATO Standard C 
N AT0 Standard 
Calvert (United Kingdom) 
Centerline High Intensity (Europe) 
Centre Row DOT Standard High 
Intensity (Canada) 

Par1 
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* 
‘NOTE: “Type” refers to the system 
it/f,,tli.fi:c.frtion letters assigned to approach lighting 
(IS shown in the interagency Air Cartographic 
Committee (ZACC) Specification ZACC No. 4. 

?‘hcsc identi~fication letters are shown on the 
Approf~f~h I.ighting Legend Sheets published with 
Civil cud dlilitfuy Instrunlent Approach 
Pm dirf3. 

ALSF-I ALSF-2 S ALS 

..I, 
A.. 
A 
A. 
..L 
A. 
a!.. g 

.-.. A.. -,I 

.“P. 

.- 

. ..- 

_.. ~ 

4. ALSF-2 (Type A). Approach Lighting System 
with Sequenced Flashing Lights. 

a. System Description. The category II 
ALSF (ALSF-2) differs from the category I 
configuration only in the inner 1,000 feet (nearest 
the threshold) of the system. The outer 1,400 or 
2,ooO feet of both systems are identical. The 
2,400-foot system is authorized by Order 6850.9 

3 B B.S. CollflCoIIIell [I] 
,_..... .“._......_ . . . . r’“.. 

2; 
::: 
21 

. ..e..._ _L 

0 BN mm 1 

aA10 cl- ICI 
“:: ‘Y’ . . 

:: 
:: 
:: 
.. . . . . . . . . . ,. . 

. . . . . . : . . . . . . 
:: 
:: . . . . . . . . . . . . . . . . . 
:: 

. . . . . . . . :: . . . . . . . . . . 
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. . . .._: . . . . . . 
:: 

. . . . . . ij . . . . . . 
. . . . . . . . . :.: . . .._.. 
2: 
.:: 

. . . . . 1.. :. . . . . . . . . 

2: 
. . . . . . . “.1: . . . . . . . . . 

m 51AwMAn 
. . . . . . . . . . . 

. . . . . . . . . 
. . . . . i . . . . . 
. . . . . . ::: . . . . . . 

:: * . . . . . : : . . . . . . . 
., :: . ..* . . . . . . . . . . . . . . 
I{ 

Figure 135. SYSTEMS EQUIVALENT TO C!S 

STANDARD A,, ALSF-I. 

when the glide slope angle is 2.75” or higher, 
while the 3,0W-foot system is authorized when 
the glide slope angle is less than 2.75”. The 

terminating bar and wingbars of the category I 
configuration are replaced with centerline bars of 
five white lights each. In addition, there are 
lightbars (three red lights each) on either side of 
the centerline bars at each light station in the 
inner 1,OW feet. These are called siderow bars. 
Also there is an additional bar 500 feet from the 
threshold, These lights form a crossbar referred to 
as the 5W--foot bar. The category II configuration 
is shown in Figure 134. 

b. Equivalent Systems. None. 

Page 2 Par3 
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* 5. SALS. (Type Ag) Short Approach Light 
System. 

a. System Description. The Short Approach 
Light System is an installation which consists of 
the inner 1,500 feet of the standard ALSF-1 
TYPE Al described in paragraph 3 of this 
appendix. The system provides roll guidance, a 
distinctive marker at 1,000 feet from the 
threshold, and distinctive threshold. See Figure 
134. 

NOTE: SALS is programed to be phased out or 
retrofitted. 

b. Equivalent system& When the 

characteristics described in paragraph 5a exist in 
the following systems, the appropriate visibility 
reductions may be applied to MILITARY 
instrument approach procedures and to FAR 121 
operations at foreign airports. See Figure 136. 

0 AI CEllTE~lllE L 1111 
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..:.. 

..:.. 

..!a. 

..:.. 

. . 

i- 
0 1 WAlltw WtlIl Cl@SS 

. . . . . I 
I I 

I . . . 
1 1 . . . 
3 LF 11111111 CElllERllHE 

. . . . . . . 
. . 
. . : 
. . . 

.:. 

0 I All IWE WERRVN 
B......... 

. . . . 

..* . 

. . . * 

; : 
: : 
: : 
; : 
: : 
: : 
: : 
: : 
: : 
: : 

.a....; y ..:..... 

i i  : 

:: . 

. . . . . . * :.. .; . . . . . . 

1; : 
ii * 
:: 

. . . . . . Fe.. 
; 

..,...... 

ii . 
. . 
:: 

i 

. . . . . . :.:.. ..: . . . . . . 

Type ’ Description 

AI Centerline and Bar (South America) 
I Air Force Overrun (U.S.) 
N Narrow Multi-Cross (British) 
E Two Parallel Rows (U.S.) 
AF Overrun Centerline High 

Intensity (Europe) 
D Navy Parallel Row and Crossbar (U.S.) 

6. SSALS, SSALF, and SSALR. (Type A--J), 
Short Simplified Approach Lighting System; 
Short Simplified Approach Lighting System with 
Sequenced Flashers; and, Short Simplified 

Approach Lighting System with Runway 
Alignment Indicator Lights, respectively. See 
Figure 137. 

NOTE: SSALS and SSALF are being phased out. 

SSALS 

.A8 
I -fi 

.“I ..L .-. 
9 

I 
1 

. . . . . 
I 

‘0 

“A.. 
s I 

SSALF SSALR 

) J Y- j 
, . . . . .HI .A “... 

! . -0 

z I -y- -g 
L ..U 

I 

RAIL . SnxD” f”RNw40 wnllx LIQHTS 0 l SEO”LWCLD FLASHIYO LIQHTS 

0 TWIES”DCD LIOHTS 

I 
i 
i 
i 

i 

i 
i _ 
1 i - 

Figure 138. SYSTEMS EQUIVALENT TO !?.ALs, SsL.t SSAm. 
MALS, AND MALSF. 

Par5 

3gun 137. SIMPLIFIED SHORT APPROACH LIGHTING SYS * 
TEMS 
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a. Systems DeScripth. 

(1) SSALS. The SSALS consists of 
seven five-light bars located on the extended 
runway centerline with the first bar located 209 
feet from the runway threshold. Two additional 
five-light bars are located one on each side of the 
centerline bar, 1,000 feet from the runway 
threshold, forming a crossbar 70 feet long. AU 
lights of the system are white. 

(2) SSALF. Tbe SSALF consists of a 
SSALS with three sequenced flashers that are 
located at the last three lightbar stations. 

(3) SSALR. The RAIL portion of the 
SSALR consists of five or eight sequenced flashers 
located on the extended runway centerline. The 
first flasher is located 200 feet from the approach 
end of tbe SSALS with successive units located at 
each 200-foot interval out to 2,400 or 3,900 feet 
from the runway threshold. 

b. Equivalent Systems. 

(1) SSALS and SSALF. When the 
characteristics described in paragraphs f3a (1) and 
(2) exist in the systems shown in Fi 

Ere 
136, the 

appropriate visibility reduction may applied to 
MILITARY instrument approach procedures. 

(2) SSALR. When the character- 
istics described in paragraphs 6a (1) and (3) exist 
in tbe systems shown in Figure 138, the 
appropriate visibility reduction may be applied to 
MILITARY instrument approach procedures. 

Type Description 

BQ Centre and Double Row RCAF 
Standard (Canada) 

BO Centre Row Modified Calvert (Canada) 

4/l/83 

IO BQ CEBTRE & OOUOLE ROW 

T 

T 

_; 

/ ; 

Ffgwe 138. SYSTEMS EQUIVALENT TO SSALR AND MALSR. 

7. MALS, MALSF (Type A4), and MALSR (Type 
As). Medium Intensity Approach Lighting 
System; Medium Intensity Approach Lighting 

System with Sequenced Flashers; and, Medium 
Intensity Approach Lighting System with 
Runway Alignment Indicator Lights, respectively. 
See Figure 139. 

a. Systems Description. 

(1) MALS. The MALS consists of seven 
five-light bars located on the extended runway 
centerline with the first bar located 200 feet from 
the runway threshold and at each 200-foot 
interval out to 1,400 feet from the threshold. Two 
additional five-light bars, one on each side of the 
centerline bar, 1,000 feet from the runway 
threshold form a crossbar 66 feet long. * 

Par6 
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MALS MALSF MALSR 

jJgqzlT[ rIiL$ 
000000000000000 00000000000000 000000000000000 

.A -i .1” B ..!.. -I 
I 

DA. .A” A. 
I I I 

DA. .A ..A.. 
I I 

..L 
I 

1 Q i_ g “r g 

. 0 UED.STEADI BURNING WHITE LIGHTS 

. SEOUENCLD FLASHING LIGHTS 

0 TMESMDLD LIGHTS 

F(gws 130. MEDIUM INTENSITY APPROACH LlGHnNG Sys 
TEMS. 

(2) MAISF. The MALSF consists of a 
MALS. with three sequenced flashers located at 
the last three lightbar stations. 

(3) MALSR. The RAIL portion of the 
MALSR consists of five or eight sequenced 
flashers located on the extended runway 
centerline. The first flasher is located 200 feet 
from the approach end of the MALS with 
successive units located at each U)O_foot interval 
out to 2,400 feet from the runway threshold. 

b. Equivalent System% 

(1) MAIS and MALSF. When the 
characteristics described in paragraphs 7a (1) and 
(2) exist in the systems shown in Figure 136, the 
appropriate visibility reductions may be applied 
to MILITARY instrument approach procedures. 

(2) MALSR. When the characteristics 
described in paragraphs 7a (1) and (3) exist in the 
systems shown in Figure 138, the appropriate 
visibility reductions may be applied to 

MILITARY instrument approach procedures. 
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8. ODALS. Omnidirectional Appro=h tight% 
System. 

a. System Lkxription. The system 
consists of seven strobe lights located in the 
approach area of a runway. Five of these strobes 
are located on the extended runway centerline 
starting 300 feet from the runway landing 
threshold and each 3OO-foot interval out to and 
including 1,500 feet from the threshold. The other 
two strobes are located on the sides of the runway 
threshold. The strobe lights flash in sequence 
toward the runway at a rate of once per second 
with the two units located at the runway end 
flashing simultaneously. The strobes have three 
intensity steps. See Figure 140. 

OOALS 

i 

P 

! 1. 

LOIN REIL 

Ftgun 140. OhiNlDlRECTlON, LEAD-IN, AND RUNWAY END 
IDENTIFIER LIGHTING SYSTEMS 

b. Equivalent systems. When the 
characteristics described in paragraph 8a exist in 
the systems shown in Figure 141, the appropriate 
visibility reductions may be ap lied to 
MILITARY instrument approach p rocedp ures. N 

F?ul7 pose5 
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8 Type Description 

BG Left Single Row (Canada) 
BR Centre Row RCAF (Canada) 
S Cross (Europe-Africa) 
M Single Row Centerline 

(Europe-AsiaG3out.h America) 
BF Centre Row RCAF (Canada) 
X Centerline, Two Crossbars 

(Europe-Africa) 

9. LDIN, Lead-In Lighting System. 

a. System Description. The LDIN is usually 
installed as a supplement to a MALS or SSALS. 
This portion of the facility consists of a number of 
sequenced flashing lights beginning at a distance 
from the threshold determined by the need and 
terrain. These lights flash twice per second in 
sequence toward the threshold, have no intensity 
control, and operate on all brightness steps of the 
controlling system. The LDIN configuration is 
shown in Figure 140. 

L 

0 86 LEFT SINELE ROW 
. ..* 
. 
: 
: 
: 
: 
. 
: 
: 
: 
: 

3 M SlN6lE ROW CENTERLINE 0 BF CENTRE ROW RCAF 

. . . . 
. 
. 
. 
. 
. 
. 

4/l/&3 

b. Equivaht Systems. The Hong Kong 
Curve (British), Type BE, is equivalent to the 
LDIN system. See Figure 142. 

0 BE HONO KONQ CURVE 
0 

gun la. SYSTEM EQcwALENT RI LDI 

. 

. 

. 

. 

0 S CROSS 

Flgun 141. srs773i3fs EQUIVALENT Iv U.S. 0DAL.S pmgmph 
aappedix5. 8 
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* 10. REIL. The Runway End Identifier Lights 
consist of a pair of condenser discharge fixtures 
identical to the sequenced flasher light system. 
The optimum location for the fixtures is at the 
runway threshold, 40 feet out on each side, 
measured from the runway edge. See Figure 140. 

11. HIRL. High Intensity Runway Lights are 
used to outline the edges of paved runways during 
periods of darkness and low visibility. The light 
units are elevated and equipped with lenses which 
project two main light beams. Standards for 
design, installation, and maintenance are found in 
AC-150/5340-24. 

12. MIRL. Medium Intensity Runway Lights are 
elevated and omnidirectional fixtures, with clear 
lenses. They may be used to light paved runways 
or unpaved landing strips. Standards for design, 
installation, and maintenance may be found in 
AC-150/5340-24. 

13. TDZXL. Runway Centerline and 
Touchdown Zone Lighting. This system consists 
of touchdown zone lights and runway centerline 
lights. In the touchdown zone, two rows of 
transverse lightbars are located symmetricahy 
about the runway centerline. The bars are spaced 
1ongitudinalIy at lOO-foot intervals. Each lightbar 
consists of three unidirectional lights facing the 
landing threshold. The rows of lightbars extend to 
a distance of 3,000 feet, or one-half the runway 
length for runways less than 6,000 feet, from the 
threshold with the first lightbar located 100 feet 
from the threshold. The runway centerline 
lighting system consists of bidirectional fixtures 
installed at Woot intervals along the entire 
length of the runway centerline. The last 3,OOtI- 
foot portion of the lighting system is color coded 
to warn pilots of the impending runway end. 
Alternate red and white lights are installed as seen 
from 3,CMXI feet to Loo0 feet from the runway 
end, and red lights are installed in the last l,OOO- 
foot portion. InstalIation details may be found in 
AC 15O/WC. 

NOTE: The touchdown wne lfghtban am not requfd to be located 
at the .mme atationa a.3 the centertine ughta. 

Figure 143. TOUCHLXXVN ZONE CENTERLINE LIGHTS. * 
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Adjustment of DH, ILS ......................................................... 93&l 

Adjustment of DH, PAR (Hell.) .................................................... 1167 

Adjustment of DH, PAR ......................................................... lOt8 

Adjustment to MDA ........................................................... 323 

Air Force Procedures Issuance .................................................... 171 

Air TralBc, Coordination of Procedures .............................................. 150 

Airborne Radar ............................................................ looo, 1060 

Airborne Receiver Performance ................................................ Foreword 

Airport Surveillance Radar ..................................................... See ASR 

Airports, Requirements for Procedures .............................................. 122 

Airport Waypoint ........................................................... 1501, 1506 

Airspace Action, Coordination of Procedures .......................................... 159 

Airspeeds, Units Used .......................................................... 210 

Air-ground Communications Required ............................................... 122 

Alignment of Initial Approach Segments ............................................. 232 

Alignment Options, NDB Final .................................................. 613, 713 

Alignment, Approach Course .................................................... 342 

Alignment, Arc Initial Course ..................................................... 232 

Alignment, Arc Intermediate Approach Segment ........................................ 243 

Alignment, ASR Diverse Vectors ............................. ...................... 1941 

Alignment, ASR Final .......................................................... 1044 

Alignment, ASR Initial .......................................................... 1041 

Alignment, ASR Intermediate ............................................. ........ 1042 

Alignment, Circling Final Approach Area ............................................. 260 

Alignment, DF Final 813 ............. .............................................. 
Alignment, DR Initial Approach Segment ............................................. 233 

ABgnment, Final Approach, VOR ................................................. 413, 423 

Alignment, Holding ............................................................ 291 

Alignment, ILS Final ........................................................... 939 

ABgnment, Initial and Intermediate Segments ......................................... 

Alignment, bcalizer ........................................................... 

g 

Alignment, Missed Approach .................................................... 271 

Alignment, NDB Final Approach ............................................. 613, 623,713 

Alignment, PAR Final .......................................................... 1020 

Alignment, Procedure Turn Initial Approach Segment .................................... 234 

Alignment, RNAV Final ......................................................... 1523 

Alignment, RNAV Initial ........................................................ 1521 

Alignment, RNAV Intermediate .................................................... 1522 

Alignment, SDF Final Approach ................................................... 1413 

Alignment, Straight Initial Course .................................................. 232 

Alignment, Straight Intermediate Approach Segments .................................... 242 

Alignment, TACAN Arc Final ..................................................... 523 

ABgnment, Teardrop Penetration Initial Approach ...................................... 235 

Alignment, VDP .............................................................. 251 

Alignment, VOR Finn1 .......................................................... 513 

Alignment, VORTAC Arc Final .................................................... 523 

Alignment, VOR/DME Arc Final .................................................. 523 

Alongtrack Distance Fix ......................................................... 1501 

Page 1 



8260.3B CHG 9 7w90 
Appendix 6 

Alongtrack Fix Displacement .................................................. 1501, 1520 
ALS for H_.S Category II ........................................................ As-2 
AISF-1 .................................................................... 341 
AIS ....................................................................... As-1 
Alternate Minimums ........................................................... 
Alternate Missed Approach Procedure ............................................... 270 
Altitude Difference, Procedure Turn Completion ........................................ 
Altitude Loss, Penetration Turn Initial Approach ....................................... 235 
Altitude Selection ............................................................. 231 
Altitude Selection, ASR ......................................................... 1043 
Altitude Selection, ILS .......................................................... 924 
Altitude Selection, Initial Approach ................................................. 231 
Altitude Selection, Intermediate Approach ............................................ 241 
Altitude Selection, PAR ......................................................... 1016 
Altitude Selection, Simultaneous ILS ................................................ 
Altitudes (Heli.) .............................................................. 1126 
Altitudes, Emergency Safe ....................................................... 221 
Altitudes, Minimum Sale ........................................................ 221 
Altitudes, Minimum Sector ....................................................... 221 
Altitude, Initial, ILS ........................................................... 924 
Altitude, Intermediate Approach ................................................... 924 
Altitude, Minimum Descent ................................................... See MDA 
Altitude, Minimum Safe, DF ...................................................... 810 
Altitude, Minimum Sector ....................................................... 221 
Altitude, Minimum, Initial Approach ................................................ 231 
Altitude, Missed Approach ....................................................... 270 
Altitude, Penetration Turn ..................................................... 423, 924 
Altitude, Penetration Turn, DF .................................................... 813 
Altitude, Procedure Turn Completion ............................................... 234 
Altitude, Procedure Turn, DF ..................................................... 813 
Altitude, Procedure Turn, ILS .................................................... 924 
Altitude, Procedure Turn, NDB ................................................. 613,623 
Altitude, Units Used ........................................................... 210 
Ambiguity . Cone ............................................................. 1502 
Analysis of Obstacle Clearance .................................................... AZ-12 
Angle of Convergence, NDB Final .................................................. 613 
Angle of Divergence ............................................................ Al-2 
Angle of Divergence, Holding Fix .................................................. 287 
Angle of Divergence, Teardrop Procedure Turn ........................................ 234 
Angle of Interception, Initial and Intermediate Segments .................................. 232 
Angle of Interception, Simultaneous ILS Locallzer ...................................... 994 
Angle of Intercept, DR Initial Segment .............................................. 233 
Angle of Intercept, PAR ......................................................... 1014 
Angle of Intersection, ILS ....................................................... 923 
Angles, Minimum Divergence ..................................................... 1760 
Angle, Glide Slope, PAR ......................................................... 1026 
Angle, ILS Glide Slope .......................................................... 936 
Antenna Mast Height, I I..S ....................................................... 936 
Application of Appendix ......................................................... Al-l 
Application of Approach Category .................................................. 213 
Application (Heli.) ......................................................... 1106, 1125 
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Application, Departure Criteria ................................ .................... 1201 

Application, Turning Area Criteria ................................................. 1714 

Approach Categories (Hell.) ...................................................... 1108 

Approach Categories ........................................................... 212 

Approach Category Application .................................................... 213 

Approach Course Alignment ...................................................... 342 

Approach Lights, Visibility Credit .................................................. 340 

Approach Minimums, DF ........................................................ Iuo 

Approach Segments, Typical ..................................................... 239, 249 

Approach Surface Baseline .............................................. Al-2, AZ-9, AZ-11 

Approach, Circling ............................................................ r, 260 
Approach, Final ............................................................... 250 

Approach, Initial ................................................... See Initial Approach 

Approach, Intermediate .......................................... See Intennedlate Approach 

Approach, Light Plane .......................................................... Al-l 

Approach Lighting Systems ...................................................... As-1 

Approach, Missed 
Approach, NDB ...................................................................................................... 

!3ee Missed A~p;i; 

... ..... 
Approach, Precision .............................................................. 5 

Approach, Procedures ............................................................ 5 

Approach, Simultaneous ........................................................... 5 

Approach,Straight-in ............................................................. 5 

Approval of Procedures ......................................................... .122 

Approvai, Nonstandard Procedures ................................................. .141 

Approving Authority ........................................................... Al-2 

Arc Final Approach Segment Alignment, TACAN, VOR/DME and VOR with FAF (Heli.) ........... 1137 

Arc Final Approach Segment Rndius, TACAN, VOR/DME and VOR with FAF (Heli.) ............. 1136 

Arc Final Approach, TACAN ...................................................... 

Arc Final Approach, VORTAC .................................................... 
::: 

Arc Final Approach, VOR/DME ............................................ ....... 523 

Arc, DME ................................................................... Al-2 

Arc, Initial Approach ........................................................... 232 

Arc, Intermediate Approach Segment. 
....................................................................................... Area, Arc Intermediate Approach Segment 

240, z 
.. 

Area, ASR Final .............................................................. 1044 

Area, ASR Initial .............................................................. 1041 

Area, ASR Intermediate ......................................................... 1042 

Area, Circling Approach ....................................................... Al-2, 260 

Area, Departure ........................................................... 1202, 1203 

Area, DF Final ............................................................... 813 

Area,DiverseVectors, ASR ...................................................... 1041 

Area, DR Initial Approach Segment ................................................. 233 

Area, Final Approach, VOR 
Area, ILS Final ............................................................................................................. 

413, r2 

.... .. 

Area, Initinl Approach Segment ................................................... 

Area, Intermediate (with Procedure Turn ............................................. 

y3 

Area, Localizer & LDA Final ..................................................... 

Area, Missed Approach, ILS ...................................................... 

r3 

Area, NDB Final Approach ..................................................... 613,623 

Area, Obstacle Clearance, En Route ......................................... 1710, 1711, 1712 

Area, Obstacle Clearance, Holding ................................................. 292 
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Area, Obstacle Clearance, NDB ................................................... 713 
Area, Obstacle Clearance, VOR ................................................... 513 
Area, PAR Final .............................................................. 102@ 
Area, PAR Missed Approach ..................................................... 1033 
Area, Procedure Turn .......................................................... 234 
Area, RNAV Final ............................................................. 1523 
Area, RNAV Initial ............................................................ 1521 
Area, RNAV Intermediate ........................................................ 1522 
Area, SDF Obstacle Clearance .................................................... 1413 
Area, Straight Intermediate Approach Segment ........................................ 242 
Area, TACAN Arc Final ......................................................... 523 
Area, Teardrop Penetration Inltlal Approach .......................................... 235 
Area, Turning Missed Approach ................................................... 275 
_VDP .................................................................. 251 
Area, VORTAC Arc Final ........................................................ 523 
Area, VORDME Arc Final ....................................................... 523 
Army Procedures Issuance ....................................................... 171 
ARSR Fixes ................................................................. 283 
ARSR, Use as Course Vector ..................................................... 283 
ASR Fixes .................................................................. 
AS R Procedures ........................................................... looo, 1040 
ASR, Use as a Course Vector ..................................................... 211 
ATD Fixes, Use ............................................................... 1502 
Authorities, Approving .................................................... Forward, Al-2 
Back Course Procedures, SDF .................................................... 1415 
Baseline, Approach Surface .............................................. Al-2, AZ-9, A2-11 
BC ........................................................................ Al-2 
Bearings, Units Used ........................................................... 210 
Cancellation of Directives ........................................................ 2 
Cancellation of Procedures ....................................................... 123 
Categories of Aircraft for Approach ................................................. 212 
Ceiling, Departure ............................................................. 1208 
Changeover Points (COP), En Route ................................................ 1716 
Changes to Procedures ......................................................... 142 
Circling Alignment, VOR ........................................................ 513 
Circling Approach Area Not Considered for Obstacle Clearance ............................. 261 
Circling Approach Area ......................................................... Al-2 
Circling Approach Minimums ..................................................... 323 
Circling Approach, Missed Approach Point ........................................... 514 
Circling Approach, NDB ....................................................... 613, 713 
Circling Approach, SDF ......................................................... 1413 
Circling Approach, VOR ....................................................... 400, 413 
Circling Descent Gradient ....................................................... 513 
Circling Descent Gradient, NDB Final ............................................... 713 
Circling Final Approach ......................................................... 260 
Circling Minimums .......................................................... 322, 351 
Circling NDB Approach ......................................................... 600 
Circling NDB Missed Approach ................................................... 714 
Circling NDB Obstacle Clearance .................................................. 613 
Circling NDB Procedures ........................................................ 600 
Circling Obstacle Clearance, ASR .................................................. 1044 
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Circling Obstacle Clearance+ NDB .................................................. 623 

clrding Obstacle Ciearancc, VOR ............................................ 413, 423,513 

Circling Procedures Identification .................................................. 162 

Circling .................................................................... 4 

Civil Airport Procedures Responsibility .............................................. 130 

CM1 Airports, Coordination of Procedure6 ............................................ 150 

Civil Procedum Issuance ....................................................... 171 

Civil Proceduns, Coordination Conflicts ............................................. 151 

Civil Takeoff Minimums ......................................................... 370 

Clearance, Obstacle ............................................... See Obstacle Clearance 

Climb Gradients, Departure ...................................................... 1205 

Coast Guard Procedures Issuance .................................................. 171 

Combination Missed Approach Obstacle Ciearnnce ...................................... 277 

Combination Missed Approach, H.S ................................................ 943 

Combination Missed Approach, PAR ................................................ 1035 

Combinatlon Missed Approach, RNAV ............................................... 1535 

Combination Straight and Turning Missed Approach PAR (Hell.) ........................... 1171 

Combination Straight and Turning Missed Approach (Hell.) ............................... 1122 

Common Information ........................................................... 210 

Communications for PAR ........................................................ 1012 

Communications in Holding ...................................................... 1731 

Communications Loss for ASR .................................................... 1047 

Communications Required for Procedures ............................................ 122 

Communications, DF Procedure ................................................... 820 

Compass Locator .............................................................. 911 

Component Failure, PAR ........................................................ 1011 

Components, ILS Cat I ......................................................... 910 

Components, IlS ........... ................................................... 913 

Computing TCH .............................................................. A2-9 

Cone of Ambiguity ............................................................. 1502 

Construction of Procedure ....................................................... 214 

Controlling Obstacle ........................................................... Al-2 

Convergence Angie, NDB Final .................................................... 613 

Convergence NDB Finni ......................................................... 713 

Coordination Conflicts .......................................................... 151 

Coordination of Procedures ................................................. 123, 150, 172 

Course Change, En Route .................................... ................... 1717 

Course Divergence, Penetration Turn Initini Approach ................................... 235 

Course Reversal, RNAV ......................................................... 1521 

Course, Straight, Initial Approach, Angie of Intersection .................................. 232 

Course, Units Used ............................................................ 210 

Criteria, ILS Category I ......................................................... 920 

Crosstrack Fix Displacement ..................................................... 1501 

Dead Reckoning Initial ......................................................... 233 

Dead Reckoning Al-2 .......... .................................................... 

Decision Height ............................................................ See DII 

DeBnition of ILS Type .......................................................... 901 

Depnrture Ceiling .......................... ................................... 1208 

Departure Minimums ........................................................ 370, 12so 

Departure Procedure Publication .................................................. 1207 

Departure Procedures ......................................................... 4, 1290 
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Departure Routes .......................................................... 1203,12@5 
Departure Visibility ............................................................ 1208 
Departures straight ............................................................ 1203 
Departures, Turning ........................................................... lu)3 
Departure, End of ............................................................. 1206 
Descent Altitude, Minimum ................................................... SeeMDA 
Descent Angle, RNAV .......................................................... 1523 
Descent Fix Distance ........................................................... 
Descent Fix ................................................................. 
Descent Gradient ............................................................. 513 
Descent Gradient, Approach Segment ............................................... 
Descent Gradlent, Arc Initial Segment ............................................... 232 
Descent Gradient, ASR ......................................................... 1044 
Descent Gradient, ASR Diverse Vectors .............................................. 1041 
Descent Gradient, ASR Initial .................................................... 1841 
Descent Gradient, ASR Intermediate ................................................ 1842 
Descent Gradient, DR Initial Segment ............................................... 233 
Descent Gradient for Final Approach ............................................... 252 
Descent Gradient (Hell.) ........................................................ 1110 
Descent Gradient, ILS .......................................................... 923 
Descent Gradient, Initial Approach Area ........................................... 232,235 
Descent Gradient, Intermediate Approach Segment ...................................... 243 
Descent Gradient, Localizer 81 LDA Final ............................................ 95s 
Descent Gradient, NDB ....................................................... 623, 713 
Descent Gradient, PAR ......................................................... 1015 
Descent Gradient, Procedure Turn Initial Approach ..................................... 
Descent Gradient, RNAV Initial ................................................... 1521 
Descent Gradient, RNAV Intermediate .............................................. 1522 
Descent Gradient, Straight Intermediate Segment ....................................... 242 
Descent Gradient, TACAN Arc Final ................................................ 523 
Descent Gradient, VOR Final ..................................................... 423 
Descent Gradient, VORTAC Arc Final ............................................... 523 
Descent Gradient, VOR ......................................................... 413 
Descent Gradient, VOR/DME Arc Final .............................................. 523 
Deviation from Established Radar Patterns ........................................... 1845 
DF Procedures ............................................................. 800, 810 
DF & IIigh Altitude Penetration ................................................... A2-8 
DII Adjustment, PAR .......................................................... 1028 
DH ..................................................................... 324, Al-2 
DII, IIS .................................................................... 938 
DH, PAR ................................................................... 1028 
Discontinuance of 1I.S Missed Approach Obstacle Clearance ............................... 944 
Discontinuance of PAR Missed Approach Obstacle Clearance .............................. 1034 
Displacement, Fix ..................................................... 281, 284, 285, 286 
Distance Effect on Visibility Minimums .............................................. 331 
Distance & Bearing Information ................................................... 210 
Distance & Divergence, Penetrntion Turn ............................................ 235 
Distance, Units Used ........................................................... 235 
Distance, DME ............................................................... Al-2 
Distance, Holding FLx Facility ..................................................... 287 
Distance, Penetration Turn Initial Approach Area ...................................... 235 
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Distance, Procedure Turn vs. Intermediate Segtnent ..................................... 244 
Distance, Procedure Turn ........................................................ 234 
Distribution (FM) ............................................................ 2 
Distribution (USA., USAF) .................................................... Page viii 
Distribution (U.S.N., USMC, USCG) ............................................... Page vii 
Divergence Angie, Holding Fix .................................................... t87 
Divergence Angle, Teardrop Procedure Turn .......................................... 234 
Diverse Departures ......................................................... rzot, 1205 
Diverse Vectors, ASR ........................................................... 1041 

DME Accuracy, ............................................................... 286 

DME Arc ................................................................... Al-2 
DME Distance ............................................................... Al-2 
DME Distance Waypoints ........................................................ 1505 
DME Fixes .................................................................. 282 
DME ...................................................................... 912 
Dogleg Segment, En Route ....................................................... 1716 
Doppler, RNAV ............................................................ 1500, 1501 
DR ............. 1......................................................... 232 
Early Turns .............................................................. 1204, 1205 
Eikctive Date of Procedure ...................................................... 172 
Eligibility for Procedures ........................................................ 120 
Eligibility, Civil Airports ......................................................... 120 
Eligibility, Military ............................................................ 120 
Elimination of Procedure Turn .................................................... 234 
Emergency Dissemination of Procedures ............................................ 150, 172 
Emergency Safe Altitude ........................................................ 221 
End of Departure ............................................................. 1206 
End of Missed Approach ........................................................ 278 
End Point Waypoints ........................................................... 1505 
En Route Holding ............................................................. 1731 
En Route Obstacle Clearance Areas ................................................ 1710 
En Route Operations ........................................................... 220 
En Route RNAV .............................................................. 1510 

En Route Turning Areas ........................................................ 1510 
Entry Zone, Procedure Turn ...................................................... 234 
Equivalents to ALS ............................................................ AS-2 
Equivalents to LDIN ........................................................... As-8 
Equivalents to MALS ........................................................... As-3 
Equivalents to ODALS .......................................................... A5-5 
Equivalents to SALS ........................................................... As-3 
Equivalents to SSALF .......................................................... A5-3 
Equivalents to SSALS .......................................................... As-3 
Established GS Angie ........................................................... A2-9 

Establishment of Procedures ...................................................... 140 
Existing Procedures ............................................................. 4 
Expanded Turning Area, RNAV ................................................... 1510 
Facilities for which Criteria Are Not Provided (Heli.) .................................... 1104 

FAC ....................................................................... Al-2 

FAF ....................................................................... Al-2 

Feeder Routes ........................ 220, 410, 420, 510, 520, 610, 620, 710, 730, 920, 950, 993, 1013 
Feeder Routes, RNAV .......................................................... 1512 
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Final Approach Alignment PAR (Hell.) .............................................. 1159 
Final Appruach Area PAR (Hell.) .................................................. 1160 
Final Approach Fix Error ........................................................ 
Final Appruach Length, Efkct on MDA .............................................. 323 
Final Approach NDB ......................................................... 613, 623 
Final Appruach Obstacle Clearance Surface ........................................... A2-11 
Final Approach, RNAV ......................................................... 1523 
Final Approach Secondary Area Obstacle Clearance ..................................... u-7 
Final Approach Sexondary Area Width .............................................. u-7 
Final Approach Segment ASR (Hell.) ............................................... 1174 
Final Approach Segment ILS (Hell.) ................................................ 1152 
Final Approach Segment NDB with FAF (Hell.) ........................................ 1142 
Final Approach Segment NDB, No FAF (Hell.) ......................................... 1140 
Final Approach Segment on Heliport VOR (No FAF)(Hell.) ................................ 132 
Final Approach Segment PAR (Hell.) ............................................... 1158 
Final Approach Segments ....................................................... A2-11 
Final Approach Segment ........................................................ 250 
Final Approach Segment, Parallel IIS ............................................... 
Final Approach Segment, TACAN, VOR/DME and VOR with FAF (Heli.) ...................... 1133 
Final Approach Segment, Visual Portion ............................................. 251 
Final Approach Segment, VOR (l&h ALT) ........................................... 423 
Final Approach Segment, VOR (Lou ALT) ............................................ 413 
Final Appruach Surface, PAR (Hell.) ................................................ 1162 
Final Approach Trapezoid, NDB ................................................... 713 
Final Approach (Hell.) .......................................................... 1116 
Final Approach . Only One Speclfled ............................................... 250 
Final Approach, ASR ........................................................... 1044 
Final Approach, DF ............................................................ 813 
Final Approach, ILS ........................................................... 939 
Final Approach, PAR ........................................................... 1020 
Final Approach, SDF ........................................................... 1413 
Final Approach, TACAN ........................................................ 523 
Final Approach, VORTAC ....................................................... 523 
Final Approach, VOR .......................................................... 513 
Final Approach, VORfDME ...................................................... 523 
Final Secondary Area .......................................................... A2-6 
Fix Displacement, RNAV ........................................................ 1502 
Fix Distance, Descent .......................................................... 288 
Fix Error, Final Approach ....................................................... 2B7 
Fix Formed by Intersection ...................................................... 281 
Fix Stepdown, NDB .......................................................... 613,623 
Fixes, LF ................................................................... 1762 
Fixes, NDB Final ............................................................ 713 
Fixes, Radar ................................................................. 283 
Fixes, TACAN Arc Final ........................................................ 523 
Fixes, Use ol ................................................................. 513 
Fixes, VHF, En Route .......................................................... 1761 
Fixes, VORTAC Arc Final ....................................................... 523 
Fixes, VOR/DME Arc Flnal ...................................................... 523 
Fix, Descent ................................................................. 288 
Fix, Displacement ..................................................... 281,284,285,286 
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Fix, DME ................................................................... 282 
Fix, Ilolding ................................................................. 287 
Fix, Initial Approach ......................................................... 230,287 
Flx, Intermediate .............................................................. 287 
Flx, Obstacle Clearance ......................................................... 288 
Fix, Obstacles Close-in .......................................................... 289 
Fix, Stepdown ................................................................ 
Fix, Terminal Area ............................................................ 280 
Flight Inspection .............................................................. Al-2 
Flight Levels, Units Used ........................................................ 210 
Formulation of Procedures ....................................................... 140 
Gaps, Navigational ............................................................. 1740 
Glide Slope Extension .......................................................... AZ-9 
Glide Slope, H.S .............................................................. 936 
Glide Slope, PAR (Hell.) ........................................................ 1165 
Glide Slope, PAR .............................................................. 1026 
Glossary .................................................................... Al-2 
GPI .................................................................... Al-2, A%7 
GPS, RNAV .............................................................. 1500, 1501 
Gradient, Departure Climb ....................................................... 1205 
Gradient, Descent .................................................. See Descent Gradient 
Ground Point of Intercept ....................................................... AZ-11 
Ground System Performance ................................................... Foreword 
GS Angle ................................................................... A2-9 
GS Antenna Height, ILS ........................................................ 936 
GS Antenna Location ........................................................... A2-9 
GS Relocation, ILS ............................................................ 937 
GS Relocation, PAR ............................................................ 1027 
Guidance, Positive, Course, Requirements ............................................ 211 

....................................................................... Al-2 
HAT ....................................................................... Al-2 
Height Antenna Mast, 1I.S ....................................................... 936 
Height, Threshold Crossing, ILS ................................................... 936 
Helicopter Procedures .......................................................... 1108 
High Altitude Penetrations ................................................ Chap 4, Sect 2 
High Altitude Penetration ........................................................ A2-8 
High Altitude Procedures IdentIIIcation .............................................. 163 
HIRL for RVR Approval ........................................................ 
Holding .................................................................... 290 
Holding Alignment (Heli.) ....................................................... 1123 
Holding Area (Heli.) ........................................................... 1124 
Holding at Initial FIX ........................................................... 238 
Holding, En Route ............................................................. 1731 
Holding Fix .................................................................. 
Holding Obstacle Clearance Area .................................................. 292 
Holding Obstacle Clearance ...................................................... 293 
Holding Obstacle Clearance, En Route .............................................. 1731 
Holdfng Pattern as Initial Segment ................................................. 230 
Holding Pattern Over Final Approach Flx ............................................ 234 
Holding Pattern Over Intermedlate FIX .............................................. 234 
Holding Patterns .............................................................. 290 
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Holding, RNAV .... ......................................................... ..I 507 
Holding Waypoints ............................................................ lsos 
LAC ....................................................................... Al-2 
IAF ....................................................................... Al-2 
IAF, Initial Approach Fix ........................................................ 238 
IC ........................................................................ Al-2 
Identification of Prucedures ...................................................... 168 
IF ........................................................................ Al-2 
IL8 Category II AU ........................................................... As-9 
ILS Category III .............................................................. 970 
ILS Category II ............................................................... 
IlS Category I ............................................................... 901 
ILS Criteria ................................................................. 920 
IIS CS Angle vs. Slope of Surface ................................................. 931 
ILS Procedures, Simultaneous .................................................... 
ILS ....................................................................... 
H-S/PAR Obstacle Ckarance ...................................................... At-11 
Inertial RNAV ............................................................ 1508, 1501 
Initinl Altitudes, ILS ........................................................... 924 
Initial and Intermediate Segments on Heliport VOR (No FAF)(HeB.) ......................... 1131 
Initial Approach Altitude Selection ................................................. 231 
Initial Approach Area, Penetration Turn ............................................. 
Initial Approach Penetration Turn Altitude ........................................... 235 
Initial Approach Segment ASR (Heli.) ............................................... 1172 
Initial Approach Segment Based on Procedure Turn (Hell) ................................ 1112 
Initinl Approach Segment Based on Procedure Turn ..................................... 234 
Initial Approach Segments Based on Straight Courses and Arcs with Positive Course 

Guidance (Heli.) ............................................................. 1111 
Initial Approach Segment, VOR .............................................. 411,421, 511 
Initial Approach .............................................................. 230 
Initial Approach, ASR .......................................................... 1041 
Initinl Approach, DF ........................................................... 811 
Initial Approach, HS ........................................................... 921 
Initial Approach, Lacalizer & LDA ................................................. 950 
Initial Approach, NDB .................................................... 611, 621, 711 
Initial Approach, RNAV ......................................................... 1521 
Initial Approach, Simultaneous IIS ................................................. 994 
Initial Fii ................................................................... 287 
Initial Secondary Area Obstacle Clearance ............................................ AZ-5 
Initial Segments .............................................................. 238 
Initial Segment, PAR ........................................................... 1013 
Initial Segment, TACAN ......................................................... 521 
Initial Segment, VORTAC ....................................................... 521 
Initial Segment, VOR/DME ...................................................... 521 
Initiation of Missed Approach .................................................... 270 
Inoperative Components, ILS ..................................................... 913 
Inoperative Components, PAR .................................................... 1011 
Instrument Lending System ..................................................... SeeILs 
Intercept Angle, DR Initial Approach Segment ......................................... 233 
Interception Angle, Simultaneous ILS 994 
Intermediate Approach Altitude ................................................... 924 
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Intermediate Approach Segment ASR (Hell.) .......................................... 1173 

Intermediate Approach Segment Based on an Arc (Hell.) .................................. 1114 

Intermediate Approach Segment Based on Straight Courses (Heii.) .......................... 1113 

Intermediate Approach Segment IIS (Hell.) ........................................... 1151 

Intermediate Approach Segment PAR (Hell.) .......................................... 1156 

Intermediate Approach Segment, Arc ................................................ 243 

Intermediate Approach .......................................................... 248 

Intermediate Approach, DF ...................................................... 812 

Intermediate Approach, ILS ...................................................... 922 

Intermedtate Approach, NDB ............................................... 612, 621, 712 

Intermediate Approach, Straight ................................................... 242 
Intermediate Approach, VOR ..................................................... 412 

Intermediate Fix .............................................................. 287 

Intermediate RNAV ............................................................ 1522 

Intermediate Secondary Area Obstacle Clearance ....................................... A24 

Intermediate Secondary Area ..................................................... A2-3 

Intermediate Segment within a Procedure Turn Segment (Hell.) ............................ 1115 

Intermediate Segment within a Procedure Turn Segment .................................. 244 

Intermediate Segment, ASR ...................................................... 1042 

Intermediate Segment, NDB ...................................................... 612 

Intermediate Segment, PAR ...................................................... 1014 

Intermediate Segment, Simultaneous 1I.S ............................................. 995 

Intermediate Segment, TACAN .................................................... 522 

Intermediate Segment, VOR (High ALT) ............................................. 422 

Intermediate Segment, VOR (Low ALT) .............................................. 412 

Intermediate Segment, VORTAC ................................................... 522 

Intermediate Segment, VOR/DME .................................................. 522 

Intermediate, Locslizer & LDA .................................................... 950 

Intersection Angle, Arc Initial Approach ............................................. 232 

Intersection Angle, ILS ......................................................... 923 

Intersection Angle, Initial to Intermediate Segments ..................................... 232 

Intersection Angle, Straight Initial Segment ........................................... 232 
Intersection Fii Displacement ..................................................... 285 

Intersection Fii ............................................................... 281 

Issuance 01 Procedures ......................................................... 171 

JAL ....................................................................... Al-2 

Jurisdiction of Procedures ....................................................... 131 

Landing Systems, Instrument .................................................... set ILS 
Lateral Distance of GS Antenna ................................................... AZ-9 
Latitude/Longitude Waypoints ..................................................... 1505 
LDA Procedures .............................................................. 950 

LDA .................................................................... 9Ol,Al-2 
LDIN ................................................................... 341, As-8 

Lead Radial, Arc Initial Approach Segment ........................................... 232 
Lead Radial, Arc Initial Segment .................................................. 232 

Length, Arc Intermediate Approach Segment .......................................... 243 

Length, ASR Final ............................................................. 1044 

Length, ASR Intermediate ....................................................... 1042 
Length, DR Initial Approach Segment ............................................... 233 

Length, Final Approach Segment, VOR .............................................. 513 
Length, ILS Final Approach Area .................................................. 938 
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Ltngth,I~~Appmsebut .................................................. 232 
Length, Intermediate !Tegment (with Procedure Turn) .................................... 
Leq& Iatermediak, IIS ....................................................... 923 
Length, NDB FinaI Appmach Course ............................................... 713 
Length, PAR Fhtai ............................................................ 1020 
Length Straight Intermediate Approach Segment ....................................... 242 
Lighting Required for Pmcedures .................................................. 122 
Lighting Systems .............................................................. 341 
Lighting & Mtuking Obstacks .................................................... 122 
Lighting, Approach ............................................................ As-1 
I+hts, Visibility Credit ......................................................... 340 
LMM ...................................................................... 911 
Localiser Accuracy ............................................................. 2as 
Localizer and LJIA (Heli.) ....................................................... 1155 
Lmalizcr Approach ............................................................ 901 
Locaiiser Interception, Simultaneous IIS ............................................. 994 
Localiser Only, Use ............................................................ 951 
Localizer Procedutea ........................................................... 950 
Location of GS Antenna ...................................................... 936, AZ-9 
LOC ...................................................................... Al-2 
MM ...................................................................... 911 
Loran-C ................................................................. 1500, 1501 
Lost Communications, ASR ...................................................... 1047 
Low Altitude NDB Procedures .................................................... 610 
Low Altitude Procedures, VOR .................................................... 410 
Lowest Minimums, ILS ......................................................... 935 
MAISR ................................................................. 341, As-10 

.................................................................. 341, As-6 
Moneuvering Zone, Procedure Turn ................................................ 234 
MAP ...................................................................... Al-2 
MAP, IIS ................................................................... 941 
MAP, NDB .................................................................. 714 
MAP, PAR .................................................................. 1031 
MAP, VOR .................................................................. 514 
Marker Beacon Accumcy ........................................................ 286 
Marking of Runways ........................................................... 342 
Marking & Lighting Obstacles .................................................... 122 
Maximum Inttrmediate Segment Length (with Procedure Turn) ............................ 
MCAs ..................................................................... 1730 
MDA Adjustment ............................................................. 323 
MDA Effect on Visibility Minimums ................................................ 331 
MDA for Circling Approach .................................................... 322, 351 
MDA for Straight-in Approocb .................................................... 321 
MDA ................................................................ 320, 513, Al-2 
MDA, Arc Procedures .......................................................... 523 
MDA, DF ................................................................... 813 
MDA, Localizer & LDA ......................................................... 956 
MDA, NDB Procedures .................................................... 613, 623, 713 
MDA, VOR ............................................................... 413,423 
Measurement, Units of ......................................................... 210 
MEAti ..................................................................... 1718 
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MHA ...................................................................... Al-2 
Microwave ILS (Heli.) .......................................................... 1154 
Military Airports, Coordination of Procedures .......................................... 150 
Militay Airports, Procedures Responsibility ............................................ 130 
Military Minimums ............................................................ 
Military Procedures at Civil Ahports, Responsibility ..................................... 130 
Miiitaty Procedures, Nonstandard .................................................. 141 
Military TakeoN Minimums ...................................................... 370 
Minimum Altitude, Intermediate Segment ............................................ 241 

Minimum Arc Radius, Initial Approach .............................................. 232 
Minimum Crossing Altitude (MCA) ................................................. 1730 

Minimum Descent Altitude .................................................... See MDA 
Minimum DH, ILS ............................................................ 938 

Minimum DH, PAR .............................................. .............. 1028 
Minimum Divergence Angles ..................................................... 1769 
Minimum En Route Instrument Altitudes (MEA) ....................................... 1718 
MinimumLengthofNDBFinaiApproachSegment ..................................... 713 
Minimum Length, Intermediate Course .............................................. 242 
Minimum Obstacle Clearance in Initial Approach ....................................... 233 

Minimum Safe Altitude ......................................................... 221 

Minimum Safe Altitude, DF ...................................................... 810 

Minimum Sector Altitude ........................................................ 221 
Minimum Straight Intermediate Course Length ........................................ 242 

Minimums, Alternate ........................................................... 
Minimums, Approach, Aircraft Category Descriptions .................................... 212 

Minimums, Circling ............................................................ 
Minimums, Departure ....................................... ................ .370,1% 
Minimums, DF ............................................................... 

Minimums, Establishment ....................................................... 310 

Minimums, ILS ............................................................... 933 

Minimums, Military ............................................................ 350 

Minimums, PAR Final .......................................................... 1025 

Minimums, Standard ........................................................... 350 

Minimums, Takeoff & Landing .................................................... 
Minimums, TakeoN ............................................................ 370 

MIRL ...................................................................... AS-13 

Missed Approach Alignment ...................................................... 271 

Missed Approach Area ILS (Hell.) ................................................. 1153 

Missed Approach Area, Combination ................................................ 277 

Missed Approach II..& Combination ................................................ 

Missed Approach Obstacle Clearance ............................................... 
zyi 

Missed Approach Obstacle Clearance, ILS ............................................ 944 

Missed Approach Obstacle Clearance, PAR (Heii.) ...................................... 1168 

Missed Approach Obstacle Clearance, PAR 
Missed Approach Point (Heii.) ............................................................................................... 

:yz 

Missed Approach Point ......................................................... 272 

Missed Approach Point, ASR (Hell.) ................................................ 117s 

Missed Approach Point, NDB with FAF (Hell.) ......................................... 1143 
Missed Approach Point, RNAV .................................................... 1532 

Missed Approach Point, TACAN, VOR/DME and VOR with FAF (Heli.) ....................... 113s 

Missed Approach Segment ........................................... .......... .Sl4, 524 

Page 13 



82603B CHG 9 
Appendix 6 

7126190 

Missed Approach 40~1 Surface .................................................... 274 
Missed Approach .............................................................. 270 
Missed Approach, ASR ......................................................... 1048 
Missed Approach, DF .......................................................... 814 
Missed Approach, End .......................................................... 278 
Missed Approach, ILS ..................................................... 940, 942, 943 
Missed Approach, Locaiiser & IDA ................................................ 957 
Missed Approach, NDB ................................................... .614, 624, 714 
Missed Approach, Overhead a Fix .................................................. 287 
Missed Approach, RNAV ..................................................... 1530, 1531 
Missed Approach, SDF ......................................................... 1414 
Missed Approach, Simultaneous ILS ................................................ 997 
Missed Approach, VOR ................................................... .413, 424, 514 
Mountainous Areas, En Route .................................................... 1720 
Multi-Sensor RNAV ........................................................ 1500, 1501 
Navigation Facility, Requirement for Procedures ....................................... 122 
Navigational Gaps ............................................................. 1740 
Navy & Marine Corps Procedures Issuance ........................................... 171 
NDB Procedures ........................................................ 600,700,710 
NDB ...................................................................... Al-2 
No Transgression Zone, Simultaneous ILS ........................................... 
Nonprecision Approach ......................................................... 5 
Nonprecision Approach Minimums ................................................. 330 
Nonprecision ................................................................. Al-2 
Nonstandard Lighting Systems .................................................... 344 
Nonstandard Procedures ........................................................ 141 
Notams, Use for Procedures .................................................... 150, 172 
Obstacle Clearance Analysis ...................................................... A2-10 
Obstacle Clearance Areas, En Route ................................................ 1710 
Obstacle Cleamnce Areas, Penetmtion Turn Initial Approach .............................. 235 
Obstacle Clearance Area, Holding .................................................. 292 
Obstacle Cleomnce Area, NDB .................................................... 713 
Obstacle Clearance Area, VOR .................................................... 513 
Obstacle Clearance Boxes ........................................................ Al-2 
Obstacle Clearance Criteria, ILS/PAR ............................................. ..Az-10 
Obstacle Clearance PAR (Heli.) ................................................... 1164 
Obstacle Clearance Past a Fix .................................................... 288 
Obstacle Cleamnce ......................................................... 342, Al-2 
Obstacle Cleamnce, Arc Intermediate Segment ......................................... 243 
Obstacle Clearance, ASR Diverse Vectors ............................................ 1041 
Obstacle Clearance, ASR Initial ................................................... 1041 
Obstacle Cleamnce, ASR Intermediate ............................................... 1042 
Obstacle Clearance, ASR ........................................................ 1044 
Obstacle Clearance, Circling Final Appronch .......................................... 260 
Obstacle Cleamnce, DF Final ..................................................... 813 
Obstacle Clearance, DR Initial Segment ............................................. 233 
Obstacle Clearance, Emergency Safe Altitude .......................................... 221 
Obstacle Clearance, En Route ................................................. 1720, 1721 
Obstacle Clearance, En Route RNAV ............................................ 1510, 1511 
Obstacle Cleamnce, Facility Sectors ................................................ 221 
Obstacle Clearance, Final Appronch Secondary ......................................... A2-7 
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Obstacle Clearance, Holding ...................................................... 293 

Obstacle Clearanq IIS ......................................................... 

Obstacle Clearance, Initial Approach Area ............................................ 
L3 

Obstacle Clearance, Initial Secondary Area .................................... ....... AZ-5 

Obstacle Clearance+ LF ......................................................... 1750 

Obstacle Clearance, Localizer & LDA Final ........................................... 954 

Obstacle Clearance, Minimum Safe Altitude ........................................... 221 

Obstacle Clearance, Minimum Sector Altitude ......................................... 

Obstacle Clearance, Missed Approach, ILS ............................................ 
ri 

Obstacle Clearance, NDB Final .................................................. 613, 713 

Obstacle Clearance, NDB ........................................................ 623 

Obstacle Clearance, PAR Final .................................................... 1024 

Obstacle Clearance, PAR Missed Approach .................................... ....... 1034 

Obstacle Clearance, Penetration Turn Initial Approach ................................... 233 

Obstacle Clearance, Procedure Turn Initial ........................................... 234 

Obstacle clearance, RNAV Feeder .................................................. 1512 

Obstacle Clearance, RNAV Final ................................................... 1523 

Obstacle Clearance, RNAV Initial .................................................. 1521 

Obstacle Clearance, RNAV Intermediate ...................................... . . , . . , . 1522 

Obstacle Clearance, SDF ........................................................ 1413 
Obstacle Clearance, Secondary Area ........................................ t&4$ A2-5, AZ-7 

Obstacle Clearance, Sector, DF .................................................... 810 

Obstacle Clearance, Straight Intermediate Approach Segment .............................. 242 

Obstacle Clearance, Straight Missed Approach ......................................... 274 

Obstacle Clearance Surface, VDP .................................................. 251 

Obstacle Clearance, TACAN Arc Final ............................................... 523 
Obstacle Clearance, Turning Missed Approach ......................................... 

Obstacle Clearance, VDP ........................................................ 
z: 

Obstacle Clearance, VORTAC Arc Final ............................................. 523 

Obstacle Clearance, VOR ..... ... 
........................................................................................ Obstacle Clearance, VOIUDME Arc Final 

413, i:: 
.. 

Obstacle Identikation Surface (01s) .................................... ........ 1202, 1203 
Obstacle Marklng & Llghting ..................................................... 122 

Obstacle Problems ............................................................. A2-2 

Obstacles Close-in to Fix ........................................................ 289 

Obstacles, Secondary Areas ...................................................... At-2 

Obstacle .................................................................... Al-2 

Obstacle, Controlling ........................................................... AI-2 

Offset COP, En Route .......................................................... 1716 

Off-Ah-port Facilities, Missed Approach .............................................. 514 

Omega, RNAV ............................................................ 1588,154H 
On-Airport Facilities, Missed Approach Point .......................................... 514 

On-Airport VOR, No FAF ....................................................... 

Operational Advantage .......................................................... Al-2 

Optimum ................................................................... Al-2 

PAR Missed Approach .......................................................... 1038 

PAR Procedures .............................................................. 1010 

PAR System Components ........................................................ 1010 

PAR ....................................................................... 1888 

PAR, Simultaneous ............................................................ 1050 

Penetration Turn Altitude, DF .................................................... 813 
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Penetration Turn Altitude, InitiaI Appmach ........................................... 255 
Penetration Turn Altitude, VOR ................................................... 423 
Penetration Turn Distance vs. Divergence ............................................ 235 
Penetration Turn Initki Approach Obstade Ciearance ................................... 234 
Penetration Turn Table ......................................................... 
Penetration Turn, ILS .......................................................... 924 
Penetration Turn, NDB ......................................................... 623 
Penetration Turn, VOR ......................................................... 423 
Penetrations as Initial Segments ................................................... 230 
Pilotage Error Standards ..................................................... Foreword 
Point in Space Approach (Deli.) ................................................... 1107 
Positive Course Guidance for Final Approach ......................................... 250 
Positive Course Guidance in Missed Approach ......................................... 273 
Positive Course Guidang Requhetuents ............................................. 211 
Positive Course Guidanct, RNAV .................................................. 1502 
Precipitous Terrain, Effect on MDA ............................................. 323, Al-2 
Precision Approach Minimums .................................................... 323 
Precision Approach Radar .................................................... SeePAR 
Precision Approach .......................................................... 5, Al-2 
Primary Areas, En Route ........................................................ 1711 
Primary Area ................................................................ Al.2 
Primary Area, RNAV ........................................................... 1510 
Private Procedures, Eiigibiiity ..................................................... 120 
Procedure Construction (Deli.) .................................................... 1199 
Procedure Construction ......................................................... 214 
Procedure Identification (Deli.) .................................................... 1105 
Procedure Segments ........................................................... 214 
Procedure Turn Altitude, DF ..................................................... 813 
Procedure Turn Altitude, NDB .................................................... 613 
Procedure Turn Ahitude, VOR .................................................... 413 
Procedure Turn Area ........................................................... 234 
Procedure Turn as Initial Segment ................................................. 230 
Procedure Turn Completion Altitude Difference ........................................ 234 
Procedure Turn Distance ........................................................ 
Procedure Turn, Elimination ..................................................... 234 
Procedure Turn, 1I.S ........................................................... 924 
Procedure Turn, Initial Descent Gradient ............................................ 234 
Procedure Turn, Point of Origin ................................................... 234 
Procedure Approval ............................................................ 122 
Procedures Cancellation ......................................................... 123 
Procedures, Airport Requirements .................................................. 122 
Procedures, Changes to ......................................................... 142 
Procedures, Communications Required .............................................. 122 
Procedures Coordination ............................................... 123, 130, 150, 172 
Procedure& Departure .......................................................... 5 
Procedures, Dissemination by Notam ............................................. 150, 172 
Procedures, Effective Date ....................................................... 170 
Procedures, Eligibility .......................................................... 120 
Procedures, Emergency Dissemination ............................................. 150, 172 
Procedures, Formulation ........................................................ 140 
Procedures Identification ........................................................ 160 
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Procedures, Issuance ........................................................... 171 
Procedures, Jurisdiction ......................................................... 131 
Procedures, Lighting Required .................................................... 122 
Procedures, Military, Nonstandard ................................................. 141 
Procedures, Navigation Facility Requinment .......................................... 122 
Procedures, NDB ........................................................... See NDB 
Procedures, Nonstandard ........................................................ 141 
Procedurrs, Notams lor ......................................................... 150 
Procedures, Obstacle Marking 81 Lighting ............................................ 122 
Procedures, Obstructions to ...................................................... 122 
Procedures, Publication ......................................................... 170 
Procedures, Requests ........................................................... 121 
Procedures, Responsibility ....................................................... 139 
Procedures, Retention .......................................................... 123 
Procedures, Submission ......................................................... 170 
Procedures, Types ............................................................. 5 
Procedures, Weather Information Required ........................................... 122 
Procedure, Missed Approach ...................................................... 270 
Publication of Departure Procedures ................................................ 1207 
Publication of Minimums ........................................................ 311 
Publication of Procedures ........................................................ 170 
Purpose of TERPS ............................................................ 1 
Radar Accuracy ............................................................... 286 
Radar Fix ................................................................... 283 
Radar Monitor ............................................................... 1046 
Radar Pattern Deviation ASR ..................................................... 1045 
Radar Patterns, ASR ........................................................... 1041 
Radar Procedures ............................................................. 1009 
Radar, Airborne .............................................................. 1060 
Radar, Airport Surveillance .................................................... See ASR 
Radar, Precision Approach ..................................................... See PAR 
Radial Final Approach, TACAN ................................................... 523 
Radial Final Approach, VORTAC .................................................. 523 
Radial Final Approach, VOR/DME ................................................. 523 
Radial Intermediate Segment ..................................................... 240 
Radials, Units Used ............................................................ 210 
Radius., Arc Intermediate Approach Segment .......................................... 243 
Radius, Arc, Initial Segment ...................................................... 232 
Random Routes ............................................................... 1501 
Random Vector ............................................................... Al-2 
Range, Runway Visual ........................................................ SetRVR 
Reckoning, Dead .............................................................. Al-2 
Reference Facility ..................................................... 1501,1502,1504 
References .................................................................. A3-5 
REfL ...................................................................... As-11 
Relocation of GS, PAR .......................................................... 1027 
Relocation of the Glide Slope PAR (Deli.) ............................................ 1166 
Remote Altimeter Source, Effect on MDA ............................................ 323 
Requests for Procedures ......................................................... 121 
Responsibility for Procedures ..................................................... 130 
Retention of Procedures ......................................................... 123 
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Review, Annual ............................................................ Foreword 
Rho-Rho, RNAV ........................................................... 
RNAV Descent Angle 

1500, IS01 
........................................................... 1501 

RNAV . General .............................................................. 1500 
RNAV Procedure Construction .................................................... 1502 
RNAV Procedure Identillcation .................................................... 1503 
RNAV Routes ................................................................ 1501 
ROC .......................................................... ..... 
Rounding MDA 

Al-2, A2-4, A2-9 
............................................................. 

Route Change Waypoints 
321, 322 

........................................................ 1505 
Routes, Departure .......................................................... 
Route Width, RNAV 

1203, 1205 
........................................................... 1502 

Runway Environment .......................................................... Al-2 
Runway Lights for RVR Approval .................................................. 334 
Runway Markings ....................................................... .... 
Runway Requirements 

334,342 

.......................................................... 334 
Runway Separation, Parallel IIS .................................................. 992 
Runway Visual Range ........................................................ See RVR 
Runway Waypolnt .................................... ...................... 
RVR Approval, Runway Requirements 

1501,1506 
............................................... 334 

RVR Substitute Values ......................................................... 335 
RVR Units Used .............................................................. 210 
RVR ...................................................................... 333 
SALS ...................................................................... A5-3 
Scope of TERPS .............................................................. 1 
SDF Procedures .............................................................. 1400 
Secondary Area Obstacle Clearance, Final Approach ..................................... A2-7 
Secondary Area Obstacle Clearance, Initial ........................................... A2-5 
Secondary Area Obstacle Clearance, Intermediate ....................................... AZ-4 
Secondary Area Width, Final Approach .............................................. AZ-6 
Seeondaty Areas ...................................................... 
!Iecondaty Areas, En Route 

Al-2, A2-1, A2-3 
................................................... .a.1712 

Secondary Area, Missed Approach, IIS .............................................. 944 
Secondary Area, RNAV ......................................................... 1510 
Sector Altitudes, Minimum ....................................................... 221 
Segment .................................................................... Al-2 
Segment Length, PAR .......................................................... 1014 
Segments of a Procedure ........................................................ 214 
Segment, Initial ............................................................... 230 
Segment, Intermeclinte Approach ................................................... 240 
Segments, RNAV .............................................................. 1502 
Selection, Altitude ............................................................. 231 
Service Volume ............................................................... Al-2 
Simultaneous Approach ......................................................... 5 
Simultaneous IIS Procedures ..................................................... 
Simultaneous ILS ............................................................. 901 
Simultaneous PAR ............................................................ 1050 
Simultaneous Radar Prncedures ................................................... loo0 
Size-Circling Final Approach Area ................................................. 260 
Size, Penetration Turn Initial Approach Area .......................................... 235 
Slope, ILS Surfaces ............................................................ 931 
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Speeds, Units Used ............................................................ 210 

.................................................................. 341, As-4 
SSAIS .................................................................. 341, As-4 
Standard ALS ................................................................ As-l 
Standard L&Ming System ....................................................... 341 
Standard Minimums ........................................................... 350 
Station Elevation, RNAV ........................................................ 1505 
Station Passage Fix Error ....................................................... 
Stepdown Fix ................................................................ 288 
Stepdown Fix, NDB .......................................................... 613, 623 
Stepdown Fix, VOR .......................................................... 413, 423 
Steps, MEA .................................................................. 1740 
straight Depalturcs ............................................................ 1203 
Straight Intermediate Approach Segment ............................................. 242 
Straight Line Extension of GS .................................................... A2-9 
Straight Missed Approach Area (Hell.) .............................................. 1118 
Straight Missed Approach Obstacle Clearance (Heli.) .................................... 1119 
Straight Missed Approach ....................................................... 273 
Straight Missed Approach, IIS .................................................. 942,944 
Straight Missed Approach, PAR (Hell.) .............................................. 1169 
Straight Missed Approach, PAR ................................................ 1032, 1034 
Straight Missed Approach, RNAV .................................................. 1533 
Straight-in Alignment VOR ...... ..a..> .......................................... 513 
Straight-in Alignment, NDB Final .................................................. 613 
Straight-in Approach Minimums ................................................... 321 
Straight-in Approach Missed Approach Point .......................................... 514 
Straight-in Approach ........................................................... 5 
Straight-in Approach, VOR ....................................................... 400 
Straight-in Descent Gradient ..................................................... 513 
Straight-in Descent Gradient, NDB ................................................. 713 
Straight-in Final Approach Alignment, VOR ......................................... 413, 513 
Straight-in Final Approach, SDF ................................................... 1413 
Straight-in Minimums ........................................................ 330, 350 
Straight-in NDB Alignment ...................................................... 613 
Straight-in NDB Approach ....................................................... 
Straight-in NDB Final .......................................................... 713 
Straight-in NDB Missed Approach ................................................. 714 
Straight-in NDB Obstacle Clearance ................................................ 613 
Straight-in NDB Procedures ...................................................... 600 
Straight-in Obstacle Clearance, ASR ................................................ 1044 
Straight-in Obstacle Clearance, NDB Final ........................................... 713 
Straight-in Obstacle Clearance, NDB ................................................ 623 
Straight-In Obstacle Clearance, VOR .......................................... 413, 423, 513 
Straight-in Procedures ldentifkation ................................................ 161 
Submission of Procedures ....................................................... 170 
Surface, IIS Finn1 Approach ...................................................... 931 

Surface, PAR Final ............................................................ 1021 
System Accuracy Factors ...................................................... Foreword 
System Accuracy, En Route ................................................... 1711, 1712 
System Accuracy, Turning Areas ................................................... 1713 
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System Componcntq IIS ........................................................ 910 
System Components, PAR ....................................................... 1010 
System Componentg SlmuRaneous ILS .............................................. 991 
TACAN Procedures ............................................................ 
TACAN RNAV Systems ..................................................... 
Takeoff Minimums (Deli.) 

lsoq 1581 
....................................................... 1129 

Takeoff Minimums ............................................................ 370 
Tangents ................................................................... A4-1 
Tangent Point ................................................................ 1501 
Tangent Point Distance ......................................................... 1501 
TCH ...................................................................... A2-9 
TCH, IIS ................................................................... 936 
TCH, PAR .................................................................. 1026 
TDZ ................................................................... 
Teardrop Penetration Initiai Appmawb 

Al-2, AS-7 
.............................................. 235 

Teardrop Penetration, VOR ...................................................... 420 
Teardrop Procedure Tum, Angie of Divergemu ........................................ 234 
Template, Turning Area ......................................................... 1715 
Terminal Area Flues ........................................................... 
Terminal Turning Area, RNAV .................................................... 1520 
Termination Point, En Route .................................................. 
Termination Point, RNAV 

1711, 1712 
....................................................... 1510 

Terminology (Hell.) ............................................................ 1101 
Terrain, Precipitous ............................................................ Al-2 
Threshold Crossing Height, IIS ................................................... 936 
Time Difference .............................................................. 1501 
Touchdown Zone Elevation ....................................................... Al-2 
Touchdown Zone .............................................................. Al-2 
TPDNP Limitation, RNAV ...................................................... 1510 
Transition Level .............................................................. Al-2 
Transitional Surfaces, IIS ....................................................... 932 
Transitional Surfaces, PAR (Hell.) ................................................. 1163 
Transitional Surfaces, PAR ...................................................... 932 
Transitional Surface, SDF ....................................................... 1413 
Transmission Intervai, DF ....................................................... 820 
Transmissometer Locations, RVR .................................................. 334 
Turning Areas, En Route .............................................. ....... 
Turning Areas, RNAV 

1713, 1714 
.......................................................... 1502 

Turning Departures ............................................................ 1203 
Turning Missed Approach Area (Heli.) .............................................. 1120 
Turning Missed Approach Area ................................................... 275 
Turning Missed Approach Obstacle Cleantnce (Deli.) .................................... 1121 
Turning Missed Approach Obstacie Clearance ......................................... 276 
Turning Missed Appmach, IIS ................................... ............... 
Turning Missed Approach, PAR (Heli.) 

943,944 
.............................................. 1170 

Turning Missed Approach, PAR .......................................... ..... 
Turning Missed Approach, RNAV 

1033, 1034 
.................................................. 1534 

Turns, Rariy ............................................................. 
Turn Anticipation 

1204, 1205 
.............................................................. 1501 

Turn, Penetration .................................................. See Penetration Turn 
Turn, Procedure .................................................... See Procedure Turn 
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Turn, Waypoint ............................................................... 1501 

Type or Procedure (Heli.) ........................................................ 1103 

TypesdProcedures ........................................................... 5 

UHF/VHF DF & Height Akitude Penetration .......................................... A2-8 

Units of Measurement .......................................................... 210 

Unstandard IJghting Systems ..................................................... 

Vnriations of Lighting Systems .................................................... 

Vestors, ASR, Diverse .......................................................... 1041 

Vector, Diverse ............................................................... Al-2 

Vector, Random .............................................................. Al-2 

VHF Fixes .................................................................. 1761 

VHF Obstacle Ciearance Areas .................................................... 1710 

Visibiiities, Units Used .......................................................... 210 

Vlsibiiity Credit for lughts ....................................................... 340 

Visibility Credit (Hell.) .......................................................... 1128 

Visibility Minimums ........................................................... 330 

Visibility Reduction ............................................................ 343 

Visibility Reduction, Operational Conditions .......................................... 342 

Visibility Values for RVR ................................................. ....... 33s 

Visibility (Hell.) ............................................................... 1127 

Visibility, Departure ............................................................ 1208 

Visual Descent Point (VDP) ...................................................... 251 

Visual Portion of the Final Approach Segment ......................................... 251 

Volume, Service ............................................................... Al-2 

VOR Procedures .............................................................. SO0 

VOR/DME procedures ......................................................... SO0 

VORfDME RNAV Systems ................................................... 1500, 1501 

VOR/TACAN Accuracy .......................................................... 285 

VORTAC Procedures ........................................................... 523 

VORTAC RNAV Systems ..................................................... 1500, 1501 

VOR, On Airport, No FAF ....................................................... 400 

VOR Radial Waypoints ......................................................... 1505 

Waypoint Displacement Area ..................................................... 1501 

Waypoint, Instrument Approach ............................................ 1501, 1502, 1505 

Weather Information Required .................................................... 122 

Width ol Final Approach Secondary Area ............................................. AZ-6 

Width of Intermediate Seconday Area .............................................. AZ-3 

Width, Arr Intermediate Approach Segment ........................................... 243 

Width, ASR Final ...................................................... ....... 1044 

Width, ASR Intermediate ........................................................ 1042 

Width, DR Initial Approach Segment ................................................ 233 

Width, ILS Final Approach Area ................................................... 930 

Width, Initial Approach Segment ........................................... ........ 232 

Width, Intermediate Segment (with Procedure Turn) .................................... 244 

Width, PAR Final ....... 
..................................................................................................... Width, Straight Intermediate Segment 

1::: 

Width, Straight Missed Approach Area .............................................. 273 

Width, Turning Missed Approach .......................................... ........ 275 

Word Meaning ............................................................... 6 

Zone of No Transgression, Simultaneous ILS .......................................... 990 
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4111 a3 

BuW UNITED STATES STANDARD FOR TERMINAL INSTNMNT PROCF~UBF~ (TFRPSI 

PURPOSE. This change updates references to responsible FAA organizations: defines 
the of shall, should, and may; removes reference to L/MFR; adds Chapter 14 SDF 
Procedures: adds Figure 1298 PAR, corrects minor typographical errors; and 
completely updates Appendix 5, Approach Lightinq Systems and Appendix 6, 
Alphabetical Index. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

Army. ......... TM 95-226 
Navy. .... OPNAV Inst 3722.166 
Air Force. ....... AFM 55-9 
Coast Guard. ....... CG 318 

11/15/83 

SuBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPs) 

PURPOSE. This change updates references to Federal agencies, corrects 
distribution lists, and makes minor changes to criteria references which were 
made necessary by the automation of procedures development. Several mLnor 
typographical errors are also corrected. 
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l/27/84 
Army. ......... TM 95-226 
Navy. .... OF'NAV Id-b 3722.16C 
Air Force. ....... AFM 55-9 
Coast Guard. ....... CG 318 

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS) 

PURPOSE. This change corrects three errors included in previous changes. 
It deletes the requirement to apply excessive length of final penalty to 
circling procedures, includes the formula for one-half the width of the 
primary area in figure 65, and replaces incorrect NATO STANDARD (C) 
lighting figure with figures showing the two systems being used. 
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DEPARTMENT OF TRANSPORTATION 

FEDERAL AVIATION ADMINISTRATION 

Army TM 95-226 
Navy OPNAV Inst 3722 16C 
Air Force AFM 55-9 
Coast Guard . . . . .CG 318 

12/6/84 

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS) 

PURPOSE. This change updates Navy distribution requirements. updates portions of 
the Table of Contents, revises reference to aircraft categories, provides easier 
to follow instructions on dead reckoning (DR) initial segments, gives revised 
criteria on step-down fixes, revised holding areas/obstacle clearance, revised 
standard alternate minimums. a revised Section 1 for PAR straight missed 
approach. and corrects several typographical errors in references in Chapter 17. 
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Navy. .... OPNAV Inst 372?.16C 
Air Force. ....... AFM 55-9 
Coast Guard. ....... CG 318 

($260.38 
3124186 

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS) 
- 

PURPOSE. This change adds new criteria to TERPS to permit course reversal 
z%ig-non-collocated navigational aids and procedure turn criteria where the 
tllrn fix is other than the facility or final approach fix (FAF). 
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U.S. DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINI5lHAlION 

ARMY . . . . . . . TM 11-2557-26 
NAVY . e OPNAV INST 3722.16B 7/26/90 
USAF . . . . . . . . , , . AFM 55-9 
WCC . . . * . . . UNNUMBERED 

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS) 
1. PURPOSE. This change transmits Chapter 15, Area Navigation (RNAV), to the United States Standard 
for Terminal Instrument Procedures (TERPS), Order 8260.3B; Department of the Army Technical Manual, 
TM 11-2557-26; Department of the Navy, OPNAV INST 3722.16B; Department of the Air Force Manual, AFM 
55-9; and the United States Coast Guard manual, unnumbered. 

2. SUMMARY OF CHANGES. Chapter 15, Area Navigation (RNAV), is a major change and addition of 
criteria. Appendix 6 is revised to include additional terminology. The Table of Contents is revised to include 
chapter 15 with additional figures and tables. 

3. DISPOSITION OF TRANSMITTAL. Retain this page afier changed pages have been filed. 
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U.S. DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION I I 

I 82603B CHG lo 

ARMY ....... TM 11-2557-26 
NAVY . . OPNAV INST 3722.16B 
USAF., ......... AFhf 55-9 
uscc ....... UNNUMBERED 

12/4/90 

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS) 

1. PURPOSE; This change makes minor thaw to table 9, chapUs J, Civil Stra&ht-In IUhimony 08 l 
lollaw-up ta Act&o Notice A8260.6. The chaqc mows rtfercooc to middle marker f-MM) in note 3 under 
aonpredsioo minimums; referenas operations specifla~tio~ regarding MM under predsion l pproacla (line 
14); and reduce8 ‘D’ cstcgory runway vlsual range (RVR) ln line 13, prcdsion approach 

2. JIISPOS~T~ON OF TRANSMI’ITAL Retaio this page after changed page has ken Ned 
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U.S. DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

I 8260.3B CHG 11 

....... TM 11-2557-M 
NAVY . . OPNAV INST 3722.16B 5/7/92 
USAF. .......... AFM 55-9 
USCG ....... UNNUMBERED 

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS) 

1. PURPOSE This change refines criteria in paragraph 3231, for adjustments to minimums required for 
obstacle clearance necessary when utilizing a remote altimeter setting source @ASS). The method in which 
procedures specialists apply required adjustments is changed. The concepts of non-homogeneous weather and 
precipitous terrain are absorbed within the computational formula and further adjustments for those 
situations are not required. Figure 37B on page 41 was renumbered 37D to accommodate two new figures, 
37B and 37C, page 3%2. 

2. DISPOSITION OF TRANSMITI’AL. Retain this page after changed page has been Bled. 
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U.S. DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

....... TM 11-2557-M s/21/92 
NAVY. . OPNAV INST 3722.16B 
USAF ........... AFM 55-9 
USCG ....... UNNUMBERED 

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS) 

1, PURPOSE This change provides a descent gradient table for high altitude jet penetrations using arcs of 
less than 15 miles (par 232a). Table 10 is changed to provide l/4 mile credit for ODALS on 8 precision 
straight-in. Appendix 2 is changed to provide spedfic guidance to computed required procedural parameters 
for some militaq PAR systems. 

2. DISPOSITION OF TRANSMITTAL. Retain this page alker changed page has been filed. 
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U.S. DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

.............. TM 95-226 
NAVY ...... OPNAV INST 3722.16C 
USAF ............... AFM 55-9 
USCG ........... UNNUMBERED 

SukJ: UNlTED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS) 

1. PURPO!B$. ‘Il& change adds criteria to chapter 9, section 9, for triple simultaneous ILS procedures. Previously, 
this section covered only dual simultaneous ILS procedures. Existing fwre 96 becomes fmre %A. Figure 96E is new. 
Exiptise fmre 97 becomes fmre 97A. In fwre 97A, coverage of normal operating zones has been increased for clarity. 
Figure 97R is new. ‘Ibis change also includes corrections to change 12, published S/21/92. 

2. Dp. Retain this page &et changed page has been filed. 

PAGE CONTROL CHART 

REMOVE PAGES DATED INSERT PAGES DATED 

xv 
xvi 
xxiii 

XXiV 

XXV 

xxvi 

xxix(andxxx) 

11 
12 
12-1 (ard 12-2) 
13 
14 
a3 
84-85 (and 86) 
AppeNSx2 
11 
12 

7/26/90 
7/26/W 
7/26/90 
7/26/90 
s/7/92 
7/26/W 
7/26/N 
5/21/92 
5/21/92 
12/6/84 
12/6/84 
12/6/84 
7/76 
2/79 

4/l/83 
5/21/92 

1 xv 
xvi 

I 
xxiii 
XXiV 

XXV 

I 
xxvi 

I 

xxi?c(andxxx) 
11 

I 12 

1 12-1 (and 12-2) 
13 
14 

I 

I 83 

I 

84-87 (and 88) 

I 

Fix2 

12 
12-1 (and 12-2) 

3112193 
7/26/90 
3/12/93 

'::7:/gi" 
3/12/93 
3112193 
3/12/93 
5/21/92 
5/21/92 
12/6/84 
3/12/93 
7/76 
3/12/93 

4/l/83 
4/l/83 
3/12/93 

\_/ahanas c. Acxxxdi 
Director, Flight Standards Semite 

Distribution: m-827 Initiated By: AVN-540/m-420 





U.S. DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

8260.38 ml4 

3/12/93 
ARMY .............. TM 95-226 
NAVY ...... OPNAV INST 3722.16C 
USAF ............... AFM 55-9 
USCG ................. CG 318 

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERP.5) 

1. PURPOSE. ‘Ibis change refine criteria in chapter 11, section 3, Takeoff and Landing Minimums, to more closely 
aliin with FAR 97.3(d.l) and applicable military regulations. Separate criteria have been developed for computing 
visibility for “copter-to-runway” approaches to minimum visibility values of one-half the corresponding Cat “A” 
fiied-wing value. 

2. DISPOSITION OF TRANWAL. Retain this page after changed page has heen filed. 
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U.S. DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

ARMY ....... ................................ TM 95-226 
NAVY ........................... OPNAV INST 3722.16C 
USAF ........................................... AFM 55-9 
USCG.. ............................................. CG 318 

8260.38 CHG 15 

g/10/93 

suBJ: UNlTED STATES STANDARDS TERMINAL INSTRUMENT PROCEDURES (TERPS) 
1. PURPOSE. Thii change deletes the TERPS requirement for middle markers for precision ILS approaches, 
thereby, removing the 50-foot penalty for all users of this instrument landing system. 

2. DISPOSITION OF TRANSMITTAL: Retain this page after changed pages have been filed. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISlRAllON I 8260.3B CHG 16 

I 

ARMY ......................................... TM 95-226 
NAVY ........................... OPNAV INST 3722.16C 
USAF.. .......................................... AFM 55-9 
USCG .............................................. CG 318 

2118194 

SuBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS) 

1. PURPQSE. This change further refines criteria in Order 8260.3B. chapter 3, section 2, paragraph 323b, Remote 
Altimeter Setting Source @ASS). This change also incorporates any editorial requirements occurring in chapter 9 
from previous changes. 

2. DISTRIBUTION. This change is distributed to all addressees on special distribution list ZVS-827, 

3. EXPLANATION OF CHANGES. This change provides relief to the stringent requirements published in 
change 11 to this order while still meeting the basic tenants of safety in the RASS study on which this change is 
based. The concept of nonhomogeneous weather and terrain differentials is absorbed within the computational 
formula, and further adjustments for those situations are not required in the application of RASS adjustments. This 
change also updates the U.S. Navy addressees for Department of Defense distribution. 

4. -ON OF TRANSMITTAL. Retain this page after changed pages have been filed. 

PAGE CONTROL CHART 

REMOVE PAGES DATED INSERT PAGES DATED 

V 12/6&I 

vi 1216184 

37 4/l/83 

38 517192 

38-l 5 /7/92 

38-2 517192 

75 9/10/93 

76 2179 

’ William J. White 
Deputy Director, Flight Standards Service 

V 

vi 

37 

38 

38-l 

38-2 

75 

76 

2/18/94 

1216184 

4/l/83 

2118194 

2/‘18/94 

2/18/94 

3118194 

2179 

Distribution: ZVS-827 Initiated By: AVN-210lAFS-420 





U. S. DEP ARTMENT OF TRANSPORTATION 

FEDERAL AVIATION ADMINISTRATION 

2/13/98 

................................................... TM 95-226 
NAVY.. .............................. OPNAVINST 3722.16C 
USAF.. .......................................... AFJMAN 1 l-226 
USCG ......................................................... CG 318 

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS) 

1. PURPOSE. This change incorporates criteria co&i& in AVN Supplements to TERPS. It also corrects 
and updates criteria for evaluafhg the visual portion of au i&nlment approach, camputing descent gradient, 
descent angle, and Vii Descent Point (VDP). Area navigation (RNAV) crikria are updated. 

2. DISTRIBUTION. This change is distributed in Washington Headquarters to the division level of Flight 
Standards Service; Air Tra5c Service; the Offices of Airport Safety and Stand&s; and Communications, 
Navigation, and Surveillance Systems; to the National Flight Procedures Office; the Regulatory Standards and 
Compliance Division at the Mike Monroney Aeronautical Center; to the regional Flight Standards divisions; 
and to special h¶ilitary and Public Addressees. 

3. EFFECTIVE DATE. April 20, 1998. 

4. EXPLANATION OF CHANGE& This change incorporates all AVN Supplements to TERPS, provides 
a method for evaluating the visual portion of an instrument approach, and introduces criteria for determining 
hal segment length based on Bescent angle. It revises lLS and PAR obstacle clearance calculations; adds 
criteria contained in FM Order 8260.34, Glide Slope Threshold Crossing Height Requirements, to chapter 9; 
and updates chapter 15. 

5. DISPOSITION OF TRANSMITTAL. After filing, this change transmittal should be retained. 
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